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Claims for the following Contracting State: ES. 
@ Quinoline, quinazoline, and clnnoline fungicides. 
@ Compounds of the formula (1) 




wherein 

X is CR S or N, where R 5 is H, CI. or CH 3 ; 

Y is CR 5 ' if X is N, and Y is CR*' or N if X is CR 5 . where R 5 ' is H, 

CI, or Br; 

Z is O. S, SO, S0 2 , NR 6 , where R* is H, (C1-C4) alkyl, or (C1-C4) 



acyl, or CR 7 R 8 t where R 7 and R a are independently H, (C1-C4) 
acyl, (Ci-C<) alkyl, {C1-C4) alkenyl, (C2-C4) alkynyl, CN, or OH, 
or R 7 and R 8 combine to form a carbocyclic rirg containing four 
to six carbon atoms; 

R 1 to R 4 are independently H, OH, NO2, halo, I, (C1-C4) alkyl. 
(C3-C4) branched alkyl, (C1-C4) alkoxy, halo (Ci-C4) alkyl, halo 
(C1-C4) alkoxy, or halo (C1-C4) alkylthio; or Ri and R 2 or R 2 and 
R 3 combine to form a carbocyclic ring containing 4 to 6 carbon 
atoms; 
A is 

(a) a Ci-Cia saturated or unsaturated hydrocarbon 
chain, straight chain or branched, optionally including a 
hetero atom selected from O, S, SO, SO2, or Si, and 
optionally substituted with halo, halo (C1-C4) alkoxy, 
hydroxy, or (C1-C4) acyl; 

(b) (Ca-Ce) cycloalkyl or cycloalkenyl; 
<o) a phenyl group of the formula (2) 



Bundesdruckorei Berlin 




R" ' (2) 



wherein R 9 to R 13 are independently 

H, 

CN, 

N0 2 . 

OH, 

halo, 

I. 

(C1-C4) alky!, 
(C3-C4) branched alkyl, 
(C2-C4 ) acyl, 
halo (Ci-C4) alkyl. 
hydroxy (C1-C4) alkyl. 
(C1-C4) alkoxy, 

hato (C1-C4) alkoxy, (C1-C4) atkylthio, 

halo (Ci-C4)aIkylthio, 

phenyl, 

substituted phenyl, 
phenoxy. 

substituted phenoxy, 
phenyfthio. 

substituted phenylthio, 
phenyl (C1-C4) alkyl. 
substituted phenyl (C1-C4) alkyl, 
benzoyl. 

substituted benzoyl, 

SiR 20 R 21 R 22 or OSiR 20 R 21 R 22 , where R 20 , R 21 , and R 22 
are H, a Ci-Cs alkyl group, straight chain or branched, 
phenyl, or substituted phenyl, provided that at least one of 
R 20 . R 21 . and R 22 is other than H. or R 11 and R' 2 or R 12 
and R 13 combine to form a carbocyclic ring, provided that 
unless all of R 9 to R 13 are H or F, then at least two of R 9 to 
R 13 areH; 

(d) afuryl group of formula (3) 



G J G 
wherein R 16 Is H ( halo, halomethyl, CN, NO2, (C1-C4) alkyl, 
(C3-C4) branched alkyl. phenyl, substituted phenyl, or 
(C1-C4) alkoxy, and F Is N or CH and G is O, NR10 or CH, 
provided that either F is N or G Is NR 19 , where R19 Is H. 
(C1-C4) alkyl, (C1-C4) acyl, phenylsulfonyt, or substituted 
phenylsulfonyl; 

(g) a group selected from 
1-naphthyl, 

substituted 1-naphthyl, 

4-pyrazolyl. 

3-methyW-pyrazolyt, 

1,3-benzodloxolyl, 

tricyclo[3.3.1 .1 (3,7)]dec-2-yl t 

1-(3-chlorophenyl)-1H-tetrazoI-5-yI, 

pyridyl, 

pyridazinyl, 

or an acid addition salt of a compound of formula (1 ), or an 
N-oxide of a compound of formula (1) where Y is CH; 
provided Z is CR 7 R 8 if A is a group ^described in paragraph 
(d), (e), or (f) ; and provided that Z isS, SO. or S0 2 if A is a 
group described In paragraph (a), are plant fungicides. 




wherein R* 4 is H, halo, halomethyl, CN, N02, (C1-C4) alkyl, 
(C3-C4) branched alkyl, phenyl, or (C1-C4) alkoxy, 
(e) a thienyl group of formula (4) 




wherein R 15 is H, halo, halomethyl, CN, N0 2 , (C1-C4) alkyl, 
(C3-C4) branched alkyl, phenyl, or (C1-C4) alkoxy; 
(f ) a group of formula (5) or (5a) 
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5 Background f the Inv ntl n 



Field of the Invention 

This invention provides new compounds that have excellent plant fungicide activity. Some of the 
10 compounds have also demonstrated Insecticidai and miticidal activity. The invention also provides 
compositions and combination products that contain a compound of the invention as active ingredient. Some 
of the combination products have shown synergistic activity against plant pathogens. The invention also 
provides fungicidal methods. 
There is an acute need for new fungicides, because target pathogens are rapidly developing resistance to 
15 known fungicides. Widespread failure of N-substituted azole fungicides to control barley mildew was observed 
in 1983, and has been attributed to the development of resistance. The field performance of DMI 
(demethylation inhibitor) fungicides, which are now widely relied on to protect cereal crops from powdery 
mildew, has declined since they were introduced in the 1970's. Similarly, the pathogen population responsible 
for grape Botrytis, the number one disease in grapes as well as in berry crops and in tomato and cucumber 
20 greenhouse crops, has shifted to strains that are resistant to benzimidazole and dicarboximide fungicides. . 

Summary of the Invention 

This invention provides a fungicidal method which comprises applying to the locus of the fungus a 
fungicidally effective amount of a compound of the formula (1) 

25 




wherein 

40 X is CR 5 or N, where R 5 is H, Ci, or CH3; 

Y is CR 5 if X is N f and Y is CR* or N if X is CR 5 ', where R 5 ' is H, CI, or Br; 

Z is O, S, SO, SO2, NR 6 , where R 6 is H, (C1-C4) aikyl, or (C1-C4) acyl, or CR 7 R 8 , where R 7 and R 8 are 
independently H, (C1-C4) acyl. (C1-C4) aikyl, (C1-C4) alkenyl, (C2-C4) alkynyi, CN, or OH, or R 7 and R 8 combine 
to form a carbocyciic ring containing four to six carbon atoms; 
45 R 1 to R 4 are independently H, OH, NO2, halo, I, (C1-C4) aikyi, (C3-C4) branched aikyl, (C1-C4) alkoxy, halo 
(C1-C4). aikyl, halo (C1-C4) alkoxy, or halo (C1-C4) alkylthio; or R 1 and R 2 or R 2 and R 3 combine to form a 
carbocyciic ring containing 4 to 6 carbon atoms; 
A is 

(a) a C1-C18 saturated or unsaturated hydrocarbon chain, straight chain or branched, optionally 
50 including a hetero atom selected from O t S, SO, SO2, or Si, and optionally substituted with halo, halo 

(C1-C4) alkoxy, hydroxy, or (C1-C4) acyl; 

(b) (C3-C8) cycloalkyl or cycloalkenyl; 

(c) a phenyl group of the formula (2) 



60 
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10 



wherein R 9 to R 13 are independently 
H. 

CN, is 

NO2, 

OH, 

hato, 

I. 

(Ci-C4)alkyi, 2 0 
(C3-C4) branched alkyl, 
(C2-C4) acyl, 
halo (C1-C4) alkyl, 
hydroxy (C1-C4) alkyl, 

(C1-C4) alkoxy, 25 

halo (C1-C4) alkoxy, 

(Ci-C 4 )aikylthio ( 

halo (C1-C4) alkylthio, 

phenyl, 

substituted phenyl, 30 
phenoxy, 

substituted phenoxy, 
phenylthio, 

substituted phenylthio, 

phenyl (C1-C4) alkyl, 55 
substituted phenyl (C1-C4) alkyl, benzoyl, 
substituted benzoyl, 

SiR 20 R 21 R 22 or OSiR 20 R 21 R 22 , where R 20 , R 21 , and R 22 are H, a Ci-C e alkyl group, straight chain or 
branched, phenyl, or substituted phenyl, provided that at least one of R 20 , R 21 t and R 22 is other than H, or 
R 1 1 and R 12 or R 12 and R 13 combine to form a carbocyclic ring, provided that unless all of R 9 to R 13 are H 40 
or F, then at least two of R 9 to R 13 are H; 
(d) a fury! group of formula (3) 

45 




50 

wherein R 14 is H, halo, halomethyl, CN, NO2, (C1-C4) alkyl, (C3-C4) branched alkyl, phenyl, or (C1-C4) 
alkoxy, 

(e) a thienyl group of formula (4) 

55 



60 



wherein R 1 $ is H, halo, halomethyl, CN, NO?, (C1-C4) alkyl, (C3-C4) branched alkyl, phenyl, or (C1-C4 
alkoxy; 65 
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(0 a group of formula (5) or (5a) 



5 




10 

wherein R 16 is H, halo, halomethyl, CN, NO2. (C1-C4) aikyl, (C3-C4) branched alkyl, phenyl, substituted 
phenyl, or (C1-C4) alkoxy, and F is N or CH and G is O, NR 19 or CH, provided that either F1sN or G is 
NR 19 , where R 19 is H, (C1-C4) alkyl, (C1-C4) acyl, phenylsulfonyl, or substituted phenylsulfonyl; 
15 (g) a group selected from 

1-naphthyl, 

substituted 1-naphthyl, 
4-pyrazolyl, 

3- methyl-4-pyra2oiyl t 
20 1,3-benzodioxolyl, 

tricyclo[3.3.1 .1 (3,7)]dec-2-yl, 

1-(3-chlorophenyi)-1H-tetra2oI-5-yl, 

pyridyl, 

pyridazinyl, 

25 or an acid addition salt of a compound of formula (1 ) , or an N-oxide of a compound of formula (1 ) where Y 

is CH; provided Z is CR 7 R 8 rf A is a group described in paragraph (d), (e), or (f); and provided that Z is S, 
SO, or SO2 if A is a group described in paragraph (a) . 
The invention also provides novel compounds of formula (1), as defined above provided that the following 
additional compounds are excluded: 
30 1) compounds wherein X and Y are both CH, R 3 is CI, the rest of R 1 to R 4 are. H, and A is phenyl, 

4- chIorophenyl, or 4-fluorophenyi; and 

2) compounds wherein X and Y are both CH, R 1 to R 4 are H, or R\ R 3 , and R 4 are H and R 2 is F, R 5 is 
CH3, andZisO; - : 

3 ) compounds wherein A is unsubstituted phenyl and R 1 to R 4 are all H or R 2 is NO2 and the rest of R 1 
35 toR 4 areH; 

4) 7-chloro-4-[3-(trifluoromethyl)phenoxy]quinoline; 

5) 6-fluoro-2-methyl-4-t2-nitro-4-(trifiuoromethyl)phenoxy]quinoline; 

6) 7-chloro-4-(4-chloro-3 t 5-dimethylphenoxy)quinoline ; 

7) 7-chIoro-4-(4-chloro-3-methylphenoxy)quinoline; 

40 8) 5-chloro-4-[2 1 6-dinitro-4-(trifiuoromethyi)phenoxy]-2,8-dimethylquinoline; 

9) 8-chioro-2-methyl-4-[2-nitro-4-(trrfluoromethyl)phenoxy]quinoline; — 

10) compounds wherein Z is NR 6 . 

The fungicidal combinations of the invention comprise at least Wo by weight of a compound of formula (1 ), 
or an acid addition salt of a compound of formula (1 ) or an N-oxide of a compound of formula (1 ) where Y is CH, 
45 in combination with a second fungicidal compound. 

The fungicidal compositions of the invention comprise a compound of formula (1 ) , or an acid addition salt of 
a compound of formula (1) or an N-oxide of a compound of formula (1) where Y is CH, in combination with a 
phytoiogically-acceptable carrier. 

50 

Detailed Description of the Invention 

Throughout this document, all temperatures are given in degrees Celsius, and all percentages are weight 
percentages unless otherwise stated. 
55 The term halo, used alone or in combination with other terms, such as alkyl or alkoxy ± refers to F, CI, or Br. 
The term "(C1-C4) alkyl" refers to straight chain alkyl radicals. 

The term "branched (C3-C4) alkyl" refers to all alkyl isomers containing the designated number of carbon 
atoms, except the straight chain isomers. 
The term "(C1-C4) alkoxy" refers to straight or branched chain alkoxy -groups. 
60 The term "halo (C1-C4) alkyl" refers to a (C1-C4) alkyl group, straight chain or branched, substituted with 
one or more halo atoms. 

The term "halo (C1-C4) alkoxy" refers to a (C1-C4) alkoxy group, substituted with one or more halo atoms. 
The term "halo (C1-C4) alkylthio" refers to a (C1-C4) alkylthio group, straight chain or branched, substituted 
with one or more halo groups. . 
65 The term "(C1-C4) acyl" refers to straight chain or branched acyl groups. 
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The term 'substituted phenyl - r fers to phenyl substituted with up t thre groups selected from halo, I, 
(C1-C10) alkyl, branched (C 3 -Ce) alkyl, halo (C1-C4) alkyl, hydroxy (C1-C4) alkyl. (Ct-C4) alkoxy, halo (C1-C4) 
alkoxy f phenoxy, phenyl, NO2. OH, CN, (C1-C4 ) alkanoyloxy, or benzyloxy. 

The term "substituted phenoxy" refers to phenoxy substituted with up to thre groups selected from halo, I, 
(C1-C10) alkyl. branched (Ca-Ce) alkyl, halo (C1-C4) alkyl, hydroxy (C1-C4) alkyl, (C1-C4) alkoxy, halo (C1-C4) 
alkoxy, phenoxy. phenyl, NO2, OH. CN, (C1-C4) alkanoyloxy, r benzyloxy. 

The term "substituted phenylthlo" refers to a phenylthlo gr up substituted with up to three groups selected 
from halo, I, (C1-C10) alkyl, branched (C3-C6) alkyl, halo (C1-C4) alkyl, hydroxy (C1-C4) alkyl. (C1-C4) alkoxy, 
halo (C1-C4) alkoxy, phenoxy, phenyl, NOa, OH, CN, ((C1-C4) alkanoyloxy, or benzyloxy. 

The term "substituted phenylsulfonyl" refers to a phenyisulfonyl group substituted with up to three groups 
selected from halo. I, {C1-C10) alkyl, branched (C3-C 8 ) alkyl, halo (C1-C4) alkyl, hydroxy (C1-C4) alkyl, (C1-C4) 
alkoxy, halo (C1-C4) alkoxy, phenoxy, phenyl, NO2, OH, CN, (C1-C4) alkanoyloxy, or benzyloxy. 

The term "unsaturated hydrocarbon chain" means a hydrocarbon chain containing one to three multiple 
bond sites. 

The term "carbocyclic ring" refers to a saturated or unsaturated ring of four to seven carbon atoms. 
"HPLC" refers to high-performance liquid chromatography. 



Compounds 

While all of the compounds of the invention are useful fungicides, certain classes are preferred for reasons 
of greater efficacy or ease of synthesis, viz: 

1) Compounds of formula (1) where at least two of R 1 to R 4 are H; 

2) Compounds of preferred class (1) wherein three of R 1 to R 4 are hydrogen, and one is other than 
hydrogen; 

3) Compounds of preferred class 2 wherein R 3 is CI and the rest of R 1 to R 4 are H; 

4) Compounds of preferred class 2 wherein R 4 is CI and the rest of R 1 to R 4 are H; 

5) Compounds of preferred class 1 wherein R 1 and R 3 are both CI or both CH3 and the rest of R 1 to R 4 
are H; 

5a) Compounds of preferred class 5 wherein A is unsubstituted phenyl ; 

6) Compounds of formula (1) wherein A is substituted phenyl; 
is F ; 7) Compounds of preferred class 6 wherein R 1 1 is F ; 

8) Compounds of preferred class 6 wherein A is phenyl ortho-substituted with an electron-withdrawing 
group; 

9) Compounds of preferred class 8 wherein R 9 is halo, CF3, CN, or NO2; 

10) Compounds of formula (1) wherein X and Y are CH and Z is O (i.e., 4-quinolinyi ethers) ; 

11) Compounds of preferred class 10 wherein R 3 is CI and the rest of R 1 to R 4 are H (i.e., 
7-chloro-4-quinolinyl ethers) ; 

12) Compounds of the preferred class 10 wherein R 3 is Br and the rest of R 1 to R 4 are H (i.e., 

7- brome-4-quinolinyl ethers) ; 

13) Compounds of preferred class 10 wherein R 1 and R 3 are CI and the rest of R 1 to R 4 are H (i.e., 
5,7-dichloro-4-quinoiinyl ethers) ; 

14) Compounds of preferred class 10 wherein R 4 is CI and the rest of R 1 to R 4 are H (i.e., 

8- chloro-4-quinolinyl ethers) ; 

15) Compounds of preferred class 1 0 wherein A is 4-fiuorophenyl; 

16) Compounds of formula (1) wherein X is CH, Y is N and Z is O (i.e., 4-quinazolinyI ethers); 

17) Compounds of preferred class 16 wherein R 3 is CI and the rest of R 1 to R 4 are H (i.e., 
7-chloro-4-quinazoiinyI ethers) ; 

18) Compounds of preferred class 16 wherein R 3 ' is Br and the rest of R 1 to R 4 are H (i.e., 

7- bromo-4-quinazolinyl ethers) ; 

19) Compounds of preferred class 16 wherein R 1 and R 3 are both Ci or both CH 3 and the rest of R 1 to 
R 4 are H (i.e., 5,7-dichloro-4-quinazolinyl ethers and 5,7-dimethyl-4-quinazolinyl ethers); 

20) Compounds of preferred class 16 wherein R 4 is CI and the rest of R 1 to R 4 are H (i.e., 

8- chloro-4-quinazolinyl ethers) ; 

21) Compounds of preferred class 16 wherein A is 4-fluorophenyl; 

22) Compounds of preferred class 10 wherein A is phenyl ortho-substituted with an electron 
withdrawing group; 

23) Compounds of preferred class 16 wherein A is phenyl ortho-substituted with an electron 
withdrawing group. 

For curative as well as protective powdery mildew control, compounds of formula (1) wherein X and Y are 
CH. Z is O, and R 3 is CI (I.e., 7-chloro-4-quinolinyl ethers) are especially preferred, and most preferred within 
this class are 7-chloro-4-(4-fluorophenoxy)quinoline (a compound not claimed per se , but, included in the 
claimed methods and compositions), 7-chIoro-4-(2-nitrophenoxy)quinoline, 4-(2-bromophenoxy)-7-chloroqui- 
noiine, 7-chloro-4-(2-chlorophenoxy)quinoline, 2-[(7-chloro-4-quinolinyl)oxy]benzonitrile, 7-chloro-4-(2,4-di- 
fluorophenoxy)quinoline, 7-chloro-4-(2-cyarfophenoxy)quinoIine, and 7-chloro-4-[2-(trifluoromethyl)phenoxy- 
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]qufn line. 

For protective, as well as some curative powdery mildew control, compounds of formula (1) wherein Xarid Y 
are CH, Z Is O, and Ft 1 and R 3 ar CI or CH3 (Le., 5,7-dich!oro-4-qu!noIinyl ethers and 5,7-dlmathyI-4rquiriQ!rayr 
ethers) are especially preferred. Most preferred within this class are 57-dichioro-4-{4-fluorophenoxy)qui- 
5 noline, SJ-dichlorc^-t^fluorophenoxylquinoline, hydrochloride, 5,7-dichloro-4-(phenoxylquJnolin^ r and 
S.Z-dichloro-^^fluorophenoxyJqulnoline, 1-oxide. 

Another preferred compound for control of powdery mildew is 7-chloro-4-[(4-fluorQphenyl)methyiJqulnQline. 

For activity against Botrytls, compounds of formula (1) wherein X and Y are CH Z is 0 and Is CI. $le^ 
8-chloro-4-quinolInyl ethers) are especially preferred. Most preferred within this class are 8-chioro-4r(E-chla- 
10 rophenoxy)qulnol!ne t 8-chloro-4-(2-chloro-4-fluorophenoxy)qulnoline ( and 4-(2-bromophenoxy)-8*chloroqui-. 
noline. 

Although powdery mildew and Botrytis have been mentioned as being of particular interest, the cfata 
presented hereinafter will demonstrate that the compounds of the invention control many other plant 
pathogens as well. 

15 

Synthesis 

The compounds of this invention are made using well known chemical procedures. The required starting; 
20 materials are commercially available, or they are readily synthesized using standard procedures. 

Synthesis of Compounds Wherein Z Is O 
The compounds of formula (1) wherein Z is O can be made by condensing a compound of formula- (7): 



25 

R 1 CI 




wherein R 1 to R 4 are as previously defined, with a compound of the formula (8) 

HO-A (8) 
40 where 

A is as previously defined. 

The reaction can be carried out neat, at a temperature in the range of 8Q.to 150° C, preferably 130 to 140°C. 

An excess of the compound of formula (8) for example a two-fold excess, is typically used. Reaction time is 

typically two to 48 hours. The starting compound of formula (8) is then removed.by. diluting the reaction mixture 
45 with ethyl acetate, and washing with aqueous NaOH. Drying the organic layer over MgS04, and reducing 

pressure to remove solvent delivers ths product. 

In a preferred procedure, the chloride of formula (7) is reacted overnight with 1.2 to 1.4 equivalents of 

starting material of formula (8) in xylene at reflux. 

50 Synthesis of Compounds Wherein Z is S 

Compounds of formula (1) wherein Z is S can be prepared by reacting a compound of. formula (7), as 
described above, wfth a compound of formula (9) 
HS-A (9) 

where A is as previously defined, using the same procedure as for compounds wherein Z is O. Alternatively, 
55 the two reactants can -be stirred in DMF with sodium hydride at 80 to 150°C. 

Synthesis of Compounds Wherein Z Is SO or SO2 

Compounds of formula (1) wherein Z is SO orSQ2 are prepared from compoundsof formula (1) wherein Z is 
S using conventional oxidation procedures. For example, compounds of formula (1)- wherein Z is-. SO can be 
60 prepared via oxidation of the sulfur atom using one equivalent of m-chlqroperoxybenzoic acid in CH2.CI2 at 0° 
to 25° C. Similarly, compounds of formula (1 ) wherein Z is SO2 can be prepared via oxidation of the sulfur atom 
using 2,2 equivalents of m-chloroperoxybenzoic acid in an appropriate solvent at 0° to*25°C. 

Alternatively, compounds of formula (1) wherein Z is SO2 can be prepared.by reacting. a. compound. of 
formula (7), as defined above, with a sulfinate salt such as 
65 M*AS0 2 ~ (10) 



6 
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where M tea metal Ion, such as Na\ U\ or K+ and A Is as d scrib d b fore. Th reaction Is generally carried 
out at 100° C In a dipolar aprotic solv nt, uch as DMF. 

Synthesis of Compounds Wh rein Z Is NR 6 

The compounds off rmula (1) wherein 2 is NR 6 are prepared by condensing a compound of formula (7) with s 
an amine of the formula (11) 



R 6l 

I 

HN-A (11) 



where 

R 6 ' is H or (C1-C4) alkyl, and 1S 
A is as previously defined. 

The chloride of formula (7) is allowed to react with the amine of formula (11) at elevated temperature 
(100-140°C). One equivalent of sodium hydride is used to enhance the nucleophilic reaction. Compounds 
where R 6 is (C1-C4) acyi are prepared from amines where R 6 = H, by reacting the amine with an acylating 
agent such as an acid chloride or anhydride in a basic medium for 1-3 hours at 0-25° C. 20 

Synthesis of Compounds Wherein 2 is CR 7 R 8 

The compounds of formula (1) wherein 2 is CR 7 R 8 can be made using the process described In R. Cutler et 
a!., J. Am. Chem. Soc. 71 , 3375 (1949). 

In this procedure, the sodium salt of the appropriate phenyl acetonitrile is allowed to react with 25 
4,7-dichIoroquinoIine in benzene at reflux. The resulting diary! substituted acetonitrile is then dissolved in 
n-butanol that has previously been saturated with anhydrous HCI, and the resulting mixture is refluxed for 1-18 
hours. The cooled reaction mixture is concentrated In vacuo , and the residue is diluted with ethyl acetate and 
washed with aqueous NaOH. Drying the organic layer over MgS04, and reducing pressure to remove solvent 
delivers the desired compounds. 30 

Derivatives 

N-oxides of the compounds of formula (1) are prepared by reacting the compound of formula (1) with an 
oxidizing agent, such as 3-chloroperoxybenzoic acid or hydrogen peroxide, in a non-reactive organic solvent, 
such as methylene chloride or chloroform, at -20° C to room temperature, preferably at about 0°C. 35 

The acid addition salts of compounds of formula (1) are obtained In the usual way. 

Thus, the invention also provides a process for preparing a compound of formula (1 ) which comprises 
(a) condensing a compound of formula (7) 




wherein R 1 to R 4 are as defined in formula (1 ) with a compound of formula (8) 
HO-A (8) 

where A is as defined in formula (1 ) to provide a compound of formula (1 ) wherein Z is O, or 55 

(b) condensing a compound of formula (7) as defined above with a compound of the formula (9) 
HS-A (9) 

where A is as defined in formula (1), to provide a compound of formula (1) wherein Z is S, 

(c) oxidizing a compound of formula (1) wherein Z is S using a conventional procedure to provide a 
compound of formula (1 ) wherein Z is SO, or eo 

(d) oxidizing a compound of formula (1) wherein Z is S using a conventional procedure to provide a 
compound of formula (1 ) wherein 2 is SO, or 

(e) condensing a compound of formula (1 1 ) 
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R 6i 
I 

EN-A (11) 

5 

wh re R 6 ' Is H or (C1-C4) alkyl and A Is as defined In formula (1) to provide a compound of formula (1) 
wherein Z Is N 6 ', or 

(f) acylating a compound of formula (1) wherein Z IsNR 6 ' to provide a compound of formula (1 ) wherein 
10 Z is NR 6 ' wherein R 6 Is (C1-C4) acyl, or 

(g) reacting a compound of formula (7) as defined above with the sodium salt of a substituted 
acetonitrile of the formula (12) 



15 R* R 1 * 




where R 9 to R 13 are as defined in formula (1) followed by acid catalyzed decyanation to provide a 
compound of formula (1) wherein -Z-A is 



30 



35 



R 9 R» 



— CH 




11 



R 13 R 12 



; or 



40 



(h) oxidizing a compound of formula (1 ) wherein Y is CH to provide the corresponding N-oxide. 
45 Starting Materials 

Phenol starting materials of formula (8) are commercially available or can be synthesized from the 
corresponding aniline via the Bucherer reaction, in which the aniline is reacted with aqueous sodium bisulfite. 
Ang. Chem. Int. Ed. Eng. 6 , 307, 1967 . 

In the case of ortho -hydroxy-benzotrifluoride, a preferred preparation method is to react ortho^ hloroben- 
50 zotrifluoride with sodium benzylate. The resulting ether is then hydrogenylized to provide the desired product. 

Thiol starting materials of formula (9) are similarly commercially available or are synthesized using 
conventional procedures. 

Preparation of Quinoline Starting Materials 
55 Quinoline starting materials can be synthesized using a variety of known procedures. 

Organic Syntheses , collective volume 3,-1955, pp. 272-75, gives a procedure for preparing 4,7-dichloroqui- 
noiine, and other polysubstituted quinolines. Another general procedure is described in Tetrahedron , vol. 41, 
pp. 3033-36 (1985). 

Many of the quinoline starting materials used in the following examples were prepared as shown in the 
60 . following reaction scheme 
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20 

In cases where mixtures of isomeric products were obtained, the mixture of substituted 4-quinolones was 
chlorinated under standard conditions, and the isomeric 4-chloroquinoNnes were separated by liquid 
chromatography. 

4,5-dichIoroquinoline was prepared by reacting 3-chloroaniline with acrylic acid in water at ambient 
temperature for two days. The crude product was then isolated and heated to 100°C in solution with an excess 25 
of polyphosphoric acid, thereby furnishing a mixture of 5- and 7-chlorotetrahydroquinolin-4-ones. 
Chromatographic separation of the 5-chIoro analog, followed by treatment with iodine in hot glacial acetic acid 
provided 4-hydroxy-5-chIoroquinoIine, which was halogenated to provide the desired intermediate. French 
Patent Number 1514280. 

Other 4-chloro-5-substituted quinolines were prepared by converting the corresponding 5-substituted 30 
quinoline to the N-oxide, chlorinating, and separating the resulting mixture of 4-chloro and 2-chloro isomers 
using HPLC. 

The 5-fIuoro and 5-bromo quinolines can be prepared using the same general procedure. J.A.C.S. , vol. 71, 
1785 (1949). The bromo-quinolines can then be lithiated and quenched with suitable electrophiles at low 
temperatures to provide other 5-substituted quinolines. Chem. Ber. , vol. 696, pp. 98 (1966). 35 

Preparation of nitroquinolines is disclosed in J.A.C.S. , vol. 68, pp. 1267 (1946). Nitration of 4-chloroquinoline 
proceeds cleanly to deliver a mixture of 5- and 8-nitro-4-chloroquinolines, which can be separated by liquid 
chromatography. The 6- and 7- nitro compounds can be made via decarboxylation of the silver salts of the 
appropriate nitroquinoline-3-carboxylic acid. 

40 

Preparation of Cinnoline Starting Materials 

Cinnoline analogs were prepared using published methods. C. M. Atkinson and J. C. Simpson - J. Chem. 
Soc. London , 1947 , 232. Trie substituted 2-aminoacetophenone is diazotized at 0-5° C in water using sodium 
nitrite and mineral acid, and the intermediate diazonium salt is trapped by the enolic component of the ketone 
to provide the requisite 4-hydroxycinnoline. Routine chlorination provides the desired intermediates. 45 

Preparation of Quinazoline Starting Materials 

Quinazoline starting materials are also available commercially, or they can be prepared using published 
methods. For example, quinazolines can be prepared using commercially available anthranilic acids as starting 
materials. One method effects construction of the 4-hydroxy quinazoline via condensation with excess 50 
formamide at reflux. M. Endicott et al. J. Am. Chem. Soc , 1946 , 68, 1299. Alternatively the hydroxy quinazoline 
can be prepared in dioxane at reflux using Gold's reagent. J. Gupton; Correia, K.; Hertel, G. Synthetic 
Communications , 1984 , 14, 1013. Once in hand, the 4-hydroxy quinazoline is halogenated as before. 

55 

EXAMPLES 

The following examples are compounds actually prepared by the above described general procedures. The 
melting point is given for each compound. Specific illustrative preparations for the compounds of Examples 2, 
19, 21, 28, 31, 35, 114, and 116 follow the tabular listing. 60 
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TABLE T 
4- (Aryloxy) crinolines 

EXAMPLE 

NUMBER COMPOUND . 

I* 7-chloro-4-{3- (ttif luoro- 96-*97°C 
methyl)phenoxy] quinoline 

2* 7-chloro~4-(4-£luorophenoxy)- - 94° C 
quinoline 

3* 7-chloro-4-(4-chlorophenoxy)~ 82°C 
quinoline 

4 2-[(7-chloro-4~quinolinyl)- 122-123°C 
oxy] benzonitrile 

5* 7-chloro-4-phenoxyquinoline 44*46°c 

6* 7-chloro-4-(4-f luorophenoxy)- ^ 164-165°C 

quiaoline, 1-oxide 

7 7-chloro-4- (3-chlorophenoxy ) - 99-101°C 
quinoline 

8 4-(2-brotoophenoxy)-7-chloro- 71-73°C 
quinoline 

9 7-chloro-4-(2,4-difluoro- U6-118°C 
phenoxy) quinoline 

10 7-chloro-4-(2,3,5,6-tetra- 121-123°C 
f luorophenoxy) quinoline 

11 4- (4-f luorophenoxy) -6-methyl- 62-63°C 
quinoline 

12 7-fluoro-4- (4-f luorophenoxy)- 76-77°C 
quinoline 

*a compound not claimed per se 
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TABLE 1 
4-(Aryl xy)quinolines 

EXAMPLE 

NUMBER COMPOUND M.P-. 



13 7-chloro-4- (3-pyridinyloxy) - 105-107°C 
quinoline 

14 7-chloro-4-(2-chloropheiioxy)- 69-70°C 
quinoline 

15 7-chloro-4-(l-naphthyloxy)- 73-76°C 
quinoline 

16 7-chloro-4- (2 , 6-dif luoro- 134-136°C 
phenoxy ) quino line 

17 4- (4-f luorophenoxy )-6-meth- 100-103°C 
oxyquinoline 

18 5,7-dichloro-4-(4-fluoro- 139-140°C 
phenoxy) quinoline , 1-oxide 

19 7-chloro-4-(2-chloro-4-f luoro- 177-178°C 
phenoxy) quinoline , 1-oxide 

20 5,7-dichloro-4-(4-fluoro- 213-220°C 
phenoxy) quinoline 

21 7-chloro-4- (4-f luorophenoxy) - 221-224°C 
quinoline, hydrochloride 

22 8-bromo-4-(2-chlorophenoxy)- 68-71°C 
quinoline 

23 7-chloro-4- [2-(i-propyl)phenoxy] - oil 
quinoline 

24 4- (4-f luorophenoxy) -5 ,7-di- 92-94°C 
niethylquino line 

25 7-chloro-4- (pentaf luorophenoxy) - 95 °C 
quinoline 
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TABLE 1 
A-(Aryloxy)ouinolines 

COMPOUND M-g- 

4- (4-fluorophenoxy)-8-methyl ta oil 
quinolixie 

7-chloro-4-(3-chloro-4-fluoro- 124-127°€ 
phenoxy) quinoline 

5,7-dichloro-4-(4-fluoro- 82°C 
phenoxy) quinoline 

7-chloro-4-(4-phenoxy- 54-55 d C 
phenoxy) quinoline 

7- chloro-4-[4-(t-butyl)phenoxy]- 144-145°C 
quinoline 

8- chloro-4-(2-chloro- 56-58°C 
phenoxy) quinoline 

8-chloro-4- [2- (trif luoro- 64-66°C 
me thyl)phenoxy] quinoline 

4-(2-bromophenoxy)-8-chloro- 70-72°C 
quinoline 

- 8-chloro-4- (2- f luorophenoxy) - 60-62°C 
quinoline 

8-chloro-4-(2-chloro-4-fluoro- 99-101°C 
phenoxy) quinoline 

5,7-dichloro-4-(2,4-difluoro- 110-11 1°C 

phenoxy) quinoline 

5,7-dichloro-4-(2~nitro- 84-86°C 
phenoxy) quinoline 

5,7-dichloro-4-[2-(tri- 86-89°C 
fluoromethyl)phenoxy] quino- 
line 
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TABLE 1 
4-*(Aryl xy)quinolines 

EXAMPLE 

NUMBER COMPOUND " M.P, 

39 5 F 8-dichlor -4-(2,4-di- 102-103°C 
fluorophenoxy) quinoline 

40 5,8-dichloro-4-(4-fluoro- 114-115°C 
phenoxy) quinoline 

41 6 , 7-dichloro-4- [2- (tri- 146-148°C 
f luoromethyl)phenoxy]- 

quinoline 

42 4- (2-chloro-4-f luorophenoxy)- 126-128°C 
8-nitroquinoline 

43 8-chloro-4-(-4-f luorophenoxy)- 105-106°C 
5-methylquinoline 

44 7-ethoxy-4-(4-f luorophenoxy)- 93-95°C 
quinoline 

45 6-ethoxy-4- (4-f luorophenoxy)- 99-102°C 
quinoline 

46 7-chloro-4- [4- (i-propyl)phenoxy ] - 52-55°C 
quinoline 

47 6-bromo-8-chloro-4-(4-fluoro- 136-138°C 
phenoxy ) quinoline 

48 6-bromo-8-chloro-4-(2- 130-132°C 
chloro-4-f luorophenoxy) - 

quinoline 

49 8-chloro-4-[4-(i-propyl)phenoxy]- 101-103°C 
quinoline 

50 7-ethyl-4-(4-f luorophenoxy)- oil 
quinoline 

51 7-chloro-4-(3-fluoro- 71-73°C 
phenoxy) quinoline 
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-TABEE 1 
4- (Aryi<^>ijuinoIiti6s 

COMPOUND ? M«g- 

7-chloro-4- (2-fluoro- 72-7^°C 
phenoxy) quinoline 

7-chloro-4-(4-raethyl- 7-8-80^ 
phenoxy) quinoline 

7-chloro-4~(4-methoxy- 88-90°C 
phenoxy)quinoline 

7 - chl o r o - 4 - ( 2 - me t hoxy- 81 -8 3 0 C 

phenoxy) quinoline 

7-chloro-4-(2-methylphenoxyh 48^50°C 
quinoline 

7-chloro-4-(3-nitrophenoxy)- : l49^r5T°C 
quinoline 

7-chlofo-4- (2-nitrophenoxy)- 113^M5^C 
quinoline 

7 - chlo ro - 4- ( 4-ni tr ophenoxy )*- 15 7- : 159° C 

quinoline 

7-chloro-4-[2-(trifluoro- : 59-6l°C 
methyl)phenoxy] quinoline 

7-chloro-4-[4-(trifluoro- -81-82°C 
methyl)phenoxy] quinoline 

4- (2-bromo-4-f luorophenoxy) - iOO'-102°C 

7- chloroquinoline 

8- chloro-4- (2 , 4-dichloro- 165-I67 6 C 
phenoxy) quino 1 iae 

8-chloro-4-(2-cyanophenoxy)- 119-121 a C 

quinoline 
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4-(Aryl xy)quinoliaes 



COMPOUND M.p. 

8-chloro-4-(2,6-dichloro-4- 161-162°C 
fluorophenyl) quinoline 

7- nitro-4-(2-trifluoromethyl- 110-111°C 
phenoxy) quinoline 

8- chloro-4-(2-iodophenoxy)- oil 
quinoline 

7-chloro-4-(2,6-dibromo-4- 128-130°C 
f luo r ophenoxy ) 

4- (4-fluorophenoxy) quinoline 68-69°C 

7-chloro-4-[3-(t-butyl)phenoxy]- - oil 
quinoline 

7-chloro-4- [2-(t-butyl)phenoxy] - 90-92°C 
quinoline 

4-[ (7-chloro-4-quinolinyl)- 211-213°C 
oxy] phenol 

2-[ (7-chloro-4-quinolinyl)- 209-211°C 
oxy]phenol 

4- ( [ 1 , 1 ' -biphenyl] -2-yloxy) - oil 
7-chloro quino 1 ine 

7-chloro-4-(2-chloro-4- 86-89°C 
fluorophenoxy) quinoline 

7-chloro-4- (2-iodophenoxy) - 68-70°C 
quinoline 

6-chloro-4- (4- fluorophenoxy)- 98- 100° C 

quinoline 
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TABLE 1 
A- CAryloxyjquinolines 

COMPOUND HP- 

8-f luoro-A- (A-f luorophenoxy)- BS-fiT*^ 
quinoline 

4- (A-f luorophenoxy) -5 , 7-di- 87-89°C 
cnethoxyquinoline 

4- (A-fluorophenoxy)-6-nitro- 176-178°C 
quinoline 

A-(2-chlorophenoxy)-8-nitro- 115-117°C 
quinoline 

A- ( A-f luorophenoxy) -5 -nitro- 132-13A°C 
quinoline 

7-chloro-(A-fluoro-2-nitro- 1A8-151°C 
phenoxy ) quinol ine 

5- f luoro- A- (A-f luorophenoxy ) - .9 1 - 93 ° C 
quinoline 

7-bromo-A- (A-f luorophenoxy)- 87-89°C 
quinoline 

7-chloro-6-fluoro-A-(A- 1A3-1A5°C 
f luorophenoxy) quinoline 

5- chloro-A-'( A-f luorophenoxy)- 11G-112°C 

6- methylquinoline 

5-chloro-6-f luoro-A- (A-f luoro- 117-118°C 
phenoxy) quinoline 

5-bromo-A- (A-f luorophenoxy)- 72-7A°C 
quinoline 

7- bromo- A- (2 , A-dif luoro- 110- 1 12°C 
phenoxy) quinoline 
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TABLE 1 
4- (Aryioxy)guinolines 

EXAMPLE 

NUMBER COMPOUND M.P. 

9 1 6- chloro-4- (4- f luorophenoxy) - 1 1 7 - 120°C 
8-quinolinol 

92 5,6-dichloro-4-(4-fluoro- 114-116°C 
phenoxy) quinoline 

93 4- (4-f luorophenoxy) -6- 139-l4l°C 
methoxy-8-nitroquinoline 

94 5,7-dichloro-4-(2-fluoro- 99-101°C 
pheaoxy) quinoline 

95 5,7-dichloro-4-(2-chloro- 78-79°C 
pheaoxy) quinoline 

96 5 t 7-dichloro-4-(2-cyano- 88-90°C 
pheaoxy ) quinoline 

97 5 , 7-dichloro-4-(2-chloro- 83-85'°C 
4-f luorophenoxy) quinoline 

98 8-chloro-4-(2,4-difluoro- 105-107°C 
pheaoxy) quinoline 

99 7,8-dichloro-4-(2-chloro- 120-121 a C 
phenoxy ) quinoline 

100 8-chloro-4-(3-chloro-2-nitro- 86-88°C 
p heno xy ) quino 1 ine 

101 4-(2-hromo-4-fluorophenoxy)-8- 106-107°C 
chloroquinoline 

102 8-chloro-4- (3-chlorophenoxy)- 82-84°C 
quinoline 

103 7-chloro-4- [4- [ (trif luoromethyl)- 90-91°C 
thio ] phenoxy] quinoline 
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EXAMPLE 
NUMBER 

104 



105 

106 

107 

108 

109 

110 

111 
112 



TABLE 1 
4- (Ai^loxy)quinplines 



COMPOUND M ? P... 

8-chloro-4-[4-[(trifluoromethyl)- 112-114*0 
thio]phenoxy] quinoline 

4- (4-fluorophenoxy)-7-(trif luoro- 87-88°C 
methoxy) quinoline 

4- (3-chloro-4-fluorophenoxy)-8- 88-90°C 
chloroquinoline 

8-chloro-4-(2-methylphenoxy)- 85-87°C 
quinoline 

8-chloro-4-(2,6-dichlorophenoxy)<- 156*159*0 
quinoline 

8-chloro-4-(2-methoxyphenoxy)- 120-122°C 
quinoline 

8-chloro-4-(4-methoxyphenoxy)* ll9-12l°C 
quinoline 

5- chloro-4-(4-fluoroph.enoxy)quinoline 62 ,i 64 0 C 

5 , 7-dichloro-6-f luoro-4- (4-f luoro- 167-169°C 
phenoxy) quino line 



EXAMPLE 
NUMBER 

114 
115 



TABLE 2 
4-(benzyl)quinolines 

COMPOUND 

7-chloro-4- [ (4-f luoro- 
ph.enyl)methyl ] quinoline 

7-chloro-a- (4-f luoro- 

phenyl)-4-quiaolineaceto- 

nitrile 

7-chloro-4- [ (4-chloro- 
phenyl)methyl] quinoline 



M.P. 
100-102°C 

118-120*0 
98-101°C 
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TABLE 3 
N-phenyl-4-quinolinamines 

EXAMPLE 

NUMBER - COMPOUND M.P. 

116* 7-chloro-N- (4- f luorophenyl) -4- - 214-216°C 
quinolinamine 

1 17* 7-chloro-N- (3-f luorophenyl) - 203-208°C 
4-quinolinamine 

118* 7-chloro-N- (pentafluoro- 205-207°C 
phenyl) -4-quinolinamine 

119* 7-chloro-N- (2-f luorophenyl)- . 178-179°C 

4-quinolinamine 

120* 7-chloro-N- (2, 3 ,4-trifluoro- 214-216°C 

phenyl ) -4-quino linamine 

121* 2-[(7-chloro-4-quinolinyl)- . 208-210°C 

amino] -6-fluorobenzonitrile 

122* 8-fluoro-N- (2-f luorophenyl)- 158-159°C 

4-quinolinamine 

123* 7-chloro-N-(3,5-difluoro- 194-197°C 

phenyl) -4-quinolinamine 
monohydrate 

*a compound not claimed per se 



TABLE 3 
N-phenyl-4-quinolinamines 

EXAMPLE 

NUMBER COMPOUND M.P. 

124* 7-chloro-N- (4-f luorophenyl)- j 83-85 °C 

N-methyl-4-quinolinamine 

125* 8-chloro-N-(2-chlorophenyl)-4- 147-149°C 

quinolinamine 
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EXAMPLE 
NUMBER 

126 



TABI& 4 
4-Aryloxy cinno lines 



COMPOUND 

7-chloro~4- (4-f luoro- 
phenoxy) cinnoline 



M,g, 
144^145^ 



EXAMPLE 
NUMBER 

127 



128 
129 
130 
131 



TABLE 5 
4- (phenoxy) quinazolines 

COMPOUND M,B> ■ 

4-(2-chlorophenoxy)- lO6-108°C 
quinazoline 

4-(2,4-dichlorophenoxy)- 122.5-124 a: C 
quinazoline 

8-fluoro-4-(4-fluoro- 138*~140°C 
phenoxy ) quinazoline 

7-chloro-4-(4-fluoro- 121-122°C 
phenoxy) quinazoline 

4- [3-(t-butyl)phenoxy]quinazoline oil 



*a compound not claimed per se 
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TABLE 6 
Additional Compounds 

EXAMPLE 

NUMBER COMPOUND M.P. 

132* 6-fluoro-2-methyl-4-[2-nitro-4- 140°C 

( t r i f luo r ome thy 1 ) phenoxy ] quino 1 ine 

133* 7-chloro-4- (4-chloro-3 ,5-di- 102°C 

methy lphenoxy) quinoline 

134* 7-chloro-4-(4-chloro-3-methyl- 85°C 

phenoxy) quinoline 

135* 5-chloro-4-[2,6-dinitro-4-(tri- 189°C 

fluoromethyl)phenoxy] -2,8-dimethyl- 
quinoline 

136* 8-chloro-2-methyl-4-[2-nitro-4- 184°C 

(trifluororaethyl)phenoxy] quinoline 

137 7-chloro-4- (3-raethy lphenoxy) - 77-79°C 
quinoline 

138 * 4-[(7-chloro-4-quinolinyl)oxy]- 142-144°C 

benzonitrile 

139 3- [ (7-chloro-4-quinolinyl)oxy] - 133-134°C 
benzonitrile 

140 4-.(4-bromophenoxy)-7-chloro- 82-84°C 
quinoline 

141 7-chloro-4-(4-iodophenoxy)- 110-113°C 
quinoline 

142 4-(3-bromophenoxy)-7-chloro- 89-91°C 
quinoline 

143* 7-chloro-N-phenyl-4-4uinolin- 202-204°C 
amine 

*a compound not -claimed per se 
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Additional Compounds 

EXAMPLE 

NUMBER COMPOUND M.P-. 

144* N-pheayl-4-quinolinamiae 205-a2&6.°€ 

145 7-chloro-4-(4-fluorophenoxy>-6- 123-125*© 
methoxyquinolirte 

146 7-chloro-4- (2-methyl-3- l&l-183 a C 
pyrazolyloxy)quinoline 

147 8-chloro-4- (2 , 4-dichloro-6- 90-92 0 C 
fluorophenoxy) quinoline 

t 

148 8-chloro-4-(2-ethoxyphenoxy)- 76-78°C 
quinoline 

149 8-chlaro-4-(4-fluoro-2-methyl- . l&3'lQ5. a Q 
phenoxy)quinoline 

150 7-chloro-4- (2-methyl-4-f luoro- ' 98-100°C 
phenoxy)quinoline 

151 8-chloro-4-(4-chloro-2-fluoro~ 142-144°C: 
phenoxy) quinoline 

152 7-chloro-4- [4- [2- (4-hydroxy- 204-206^ 
ph.enyl)ethyl}phenoxy} quinoline 

153 3-chloro-4- (4-f luorophenoxy)- 65 Q C 
quinoline, 

154 6-chloro-4-(4-fluorophenoxy)-2- 188-19Q a C 
methylquinoline 

155 4-(2-chlorophenoxy)-6-fluora-2- 94-96°C 
methylquinoline 



*a compound not claimed per se 
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TABLE 6 
Additional Compounds 



COMPOUND M.P. 

4- (2 , 6-dibromo-4-nitrophenoxy) -8- 232-233°C 
chloroquinoline 

4-(4-bromo-2-fluorophenoxy)-8- 122-125°C 
chloroquinoline 

8-chloro-4-(2,4-dibromophenoxy)- 115-116°C 
quinoline 

8-chloro-4-(4-fiuoro-2-aitro- 133-135°C 
phenoxy ) quinoline 

8-chloro-4-(2,4,6-trichloro- 153-155°C 
phenoxy) quinoline 

7-chloro-4- [ (pentaf luorophenyl)- 130° wax 
thio] quinoline 

[4- [ (7-chloro-4-quinolinyl)oxy] - 89-91°C 
phenyl] (4-f luorophenyl)methanone 

7-chloro-4-(2-pyridinyloxy)- 170-171°C 
quinoline 

4-(l-[4-[(7-chloro-4-quinolinyl)- 224-226°C 
oxy] phenyl] -2,2 ,2-trif luoro-1- (tri- 
f luoromethyl) ethyl] phenol 

7-chloro-4-[ (4-f luorophenyl) thio]- 140-141°C 
quinoline 

7- chloro-4-(4-fluorophenoxy)-2- 141-142°C 
methylquinoline 

8- chloro-4-C2-nitrophenoxy)- 142-144°C 
quinoline 

4- [ (4-f luorophenyl) thio] quinoline 92-94°C 
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TABLE 6 
Additional Compptin&fe 

EXAMPLE 

NUMBER COMPOUND &•?, 

169 5 , 7-dichloro-4- (3-bromophrenoxy) * V2&-12l°G 
quinoline 

170 5,8-dichloro-4-(2-nitrop3ieaoxy)- 12£>-121°£ 
quinoline 

171 8-bromo-4- (4-f luorophenoxy)- 12-2-l23°€ 
quinoline 

172 4- (3-methoxyphenoxy)quinoline 46>48*C 

173 4- (3-me thy Iphenoxy) quinoline oil 

174 l-(4-fluorophenoxy)-8,9-dihydro- 5'3-54°C 
7H-cyclopenta [F] quinoline 

175 4- (4-f luorophenoxy) -7 ,8-dihydro- 78^79 d C 
6H-cyclopenta [G] quinoline 

176 4-(4-fluorophenoxy)-7-[ (trifluoro* 7$-80°C 
me thyl) thio ] quinoline 

177- 4-phenoxy-6-nitroquinoline N/A 

178 5, 7-dichloro-4- (4-f luorophenoxy)- ilO-112°C 
6 -me thy 1 qui no 1 ine 

179 * 4-(4-fluorophenoxy)-7-(methylthio)- 87*89°C 

quinoline 

180 7-chloro-4-(2,4-dinitrophenoxy)- I8i-I83°C 
quinoline 

181 4- (4-f luorophenoxy) -6-fluoro-2- 126-128°C 
met&ylquinoline 



" v a compound not claimed per se 
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TABLE 6 
Additi aal Compounds 

EXAMPLE 

NUMBER COMPOUND M.P» 

182 8-chloro-4-(2,6-dibromo-4-fluoro- 195-197°C 
phenoxy) quinoline 

183 5-chloro-2,8-dimethyl-4-(4-fluoro- 75-76°C 
phenoxy) quino line 

184 8-chloro-4- (3-methylphenoxy) - 46-48°C 
quinoline 

185 4-(2-chloro-4-fluorophenoxy)- 158-160°C 
quinazoline 

186 4-(4-fluorophenoxy)-5-methoxy-7- 108-110°C 
trif luoromethylquinoline 

187- 4-(2-bromophenylamiuo)-8-chloro- 147-149°C 

quinoline 

188 7-chloro-4-[2-(methylthio)- 107-108°C 
phenoxy ] quinoline 

189 7-chloro-4-(4-ethoxyphenoxy)- 113-115°C 
quinoline 

190 8-chloro-4-(4-ethoxyphenoxy)- 94-96°C 
quinoline 

191 5',7-dichloro-4-phenoxyquinoline 97-99°C 

192 8-chloro-4- [ (2-chlorophenyl)- 112-114°C 
thio] quinoline 

193 7-chloro-4-(3-raethoxyphenoxy)« 69-70°C 
quinoline 

194 8-chloro-4-(4-iodophenoxy)- 114-116°C 
quinoline 



compound not claimed per se 
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TABLE 6 
Additional Compotuids 

COMPOUND M,P. 

4-(4-fluorophenoxy)-7-nitro> lS?-i6i°C 
quinoline 

8-chloro-4-(4-chloro-2-methyl- 143-145°C 
pheinoxy ) quinoline 

4- (4-chloro-3,5-dimethylphenoxy)- 128-129 ft C 
8-chloroquinoline 

4-(4-chloro-2-nitrophenoxy)-8- 149"-150°C 
chl o r o quino l,ine 

7- chloro-4-(3-pyridazinyloxy)- 158"-l'60°C 
quino line 

8- chloro-4-(2-ethylphenoxy)- oil 
quinoline 

7- chloro-4-[(4-chloro-l-naphtha- 120-i22°C 
lenyl)oxy] quinoline 

8- chloro-4-(4-fluorophenoxy)- 16*6-163°C 
cinnoline 

4- [ (1 , 1 ' -biphenyl)-4-yloxy] -7- 139-l4l b C 
chloroquinoline 

3- [(7-chloro-4-quinolinyl)oxy]- 150-154°C 
phenol 

7-chloro~4-(2-phenoxyphenoxy)- 84-86°C 
quinoline 

4- (4-fluorophenoxy)-8-(trifluoro- ltfl-102°C 
methyl) quinoline 

6,8-di'fldoro-4-(4-fluorophenoxy)- 118^119°C 
quinoline 
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TABLE 6 
Additional Compounds 

EXAMPLE 

NUMBER COMPOUND M.P. 

208 7-chloro-4- (1 ,3-benzodioxol-5- 85-87°C 
yloxy) quinoline 

209 8-chloro-4-(2-chlorophenoxy)- 127-129°C 
quinazoline 

210 8-chloro-4-(2-chloro-4-fluoro- 172-173°C 
phenoxy) quinazoline 

211 ' 4-(l,3-benzodioxol-5-yloxy)-8- 120-122°C 

chloroquinoline 

212 8-chloro-4-[2-(methylthio)phenoxy]- 67-69°C 
quinoline 

213 8-chloro-4-(4-methylphenoxy)- 97-98°C 
quinoline 

214- 8-chloro-N- (2-chloro-4-f luoro- 163-165°C 
phenyl) -4-quinolinamine 

215 8-chloro-4-(2,3-dimethylphenoxy)- 118-120°C 
quinoline 

2 16 8-chloro-4- (3 , 4-dimethylphenoxy) - 88-90°C 
quinoline 

217 - 4-(2-bromophenoxy)-8-chloro- 115-116°C 

quinazoline 

218 8-chloro-4-(2-methylphenoxy) f - 100-102°C 
quinazoline 

219 7-chloro-4-[4-(trifluoromethoxy)- 79-80°C 
y phenoxy] quinoline 

220 8-chloro-4-[4-(trifluoromethoxy)- 131-133°C 
phenoxy] quinoline 

*a compound not claimed per se 
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TABLE 6 
Additional Compounds 

EXAMPLE 

NUMBER COMPOUND M.P, 



221 8-chloro-4-(2,5-dichlorophenoxy)- 70-73°C 
quinoline 

222 8-chloro-4-(2,6-dimethylphenoxy)- 125-127°V 
quinoline 

223 8-chloro-4-(3,5-dimethylphenoxy)- 85-87°C 
quinoline 

224 8-chloro-4-(2-chloro-6-methyl- 154-156°C 
phenoxy) quinoline 

225 8-chloro-4-(2,5-dimethylphenoxy)- 51-53°C 
quinoline 

226 8-chloro-4-[2-chloro-5-(tri- 120-122°C 
f luoromethyl)phenoxy] quinoline 

227 4- (2-chloro-4-nitrophenoxy)-8- 179-181°C 
chloroquinoline 

228 8-chloro-a-(2-chlorophenyl)-4- . 135-137°C 
quinolineacetonitrile 

229 6,8-dichloro-4-(4-fluorophenoxy)- 136-138°C 
quinoline 

230* 4-phenoxyquinoline oil 

231 / 6,8-dichloro-4-(2-chlorophenoxy)- 98-100°C 

quinoline 

232 4-(4-fluorophenoxy)-8-nitro- 128-130°C 
quinoline 

233 4-(2-cyanophenoxy)-5,6,7-tri- ' 163-165°C 
xhloroquinoline 



*a compound not claimed per se 
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TABLE 6 
Additional Compounds 

COMPOUND ~ M-P* 

5,6, 7- trichloro-4- (2-chloro-4- 182- 18A°C 

fluorophenoxy) quinoline 

4-(2,4-dibromophenoxy)-7-chloro- 134-136°C 
quinoline 

5,6,7-trichloro-4-(4-fluoro- 161-163°C 
phenoxy) quinoline 

4-(4-bromo-2-fluorophenoxy)-7- 129-131°C 
chloroquinoline 

7- chloro-4- [ tricyclo(3 .3 . 1 . 1- 136-138°C 
(3,7)) -Dec-2-yloxy ] quinoline 

8- chloro-4-[[l-(3-chlorophenyl)- 148-150°C 
lH-tetrazol-5-yl] oxy] quinoline 

8-chloro-4-(4-ethylphenoxy)- 70-72°C 
quinoline 

4- [ ( 1 , 1 ' -biphenyl) -2-yloxy ] - N/A 
quinazoline 

7-chloro-4- (2 , 6-dimethylphenoxy) - 54-56°C 
quinoline 

7 - chloro-4-pyrazol(oxy) quinoline 190- 192° C 

8- f luoro-4- (2-phenylphenoxy) - N/A 
quinoline 

4-(2-chloro-4,6-difluoro- 99-101°C 
phenoxy) -8-chloroquinoline .. 

7-chloro-4- (4- fluorophenoxy)- 121-123°C 
6 -me thy lquino 1 ine 
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TABLE 6 
Additional Comp unds 

EXAMPLE 

NUMBER COMPOUND M.P. 

247 6,7-dichloro-4-(4-fluorophenoxy)~ 134-136 a C 
quinoline 

248 7 , 8-dichloro-4- (4-f luorophenoxy) - 144-145 °C 
quinoline 

249 2-[(7,8-dichloro-4-quinolinyl)oxy]- 153-154°C 
benzonitrile ^ 

250 2-chloro-4- (4-f luorophenoxy)- 142-144°C 
quinoline 

251 7,8-dichloro-4-(2,4-difluoro- 153-154°C 
phenoxy) quinoline 

252 7 , 8-dichloro-4- (2-f luorophenoxy ) - 143- 145°C 
quinoline 

253* 2-methyl-4-phenoxyquinoline 71-72°C 

254 8-chloro~4- [ (1-methylcyclopentyl)- 82-83°C 
oxy] quinoline 

255 5,6,7,8-tetrachloro-4-(4-fluoro- N/A 
phenoxyquino 1 ine 

256 4-[ (5,7-dichloro-4-quinolinyl)- 161-163°C 
oxy] benzonitrile 

257 7-chloro-4-(methylthio)quinoline 102-104°C 

258 3-bromo-7-chloro-4-(2,4-difluoro- 113-1 14°C 
phenoxy) quinoline 

259 3-bromo-7-chloro-4-(4-fluoro- 96.5-98°C 
phenoxy) quinoline 

260 3-bromo-4-(2-chloro-4-fluoro- 140-141°C 
phenoxy) -7-chloroquinoline 
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EXAMPLE 
NUMBER 

261 
262 
263 
264 
265 



TABLE 6 
Additional Compounds 



COMPOUND 

3-bromo-4-(2-chloropheaoxy)-7- 
chloroquinoline 

3-bromo-4-(2-bromo-4-fluoro- 
phenoxy ) - 7 - chlo r oquino line 

7- chloro-4-(methylsulfonyl)- 
quinoline 

8- chloro-4-(roethylsulfonyl)- 
quinoline 

3-bromo-7-chloro-4- (methyl- 
sulfonyl)quinoline 



M.P. 
146-148°C 

152-154°C 

164-166°C 

98-100°C 

140-142°C 



The following detailed descriptions of the procedures used to prepare selected examples are representative 
of the procedures used to prepare the compounds of the other examples. 



Examples 2 and 21 



7-Chloro-4-(4-fluorophenoxy)quinoline and 7-Chioro-4-(4- 




fluorophenoxy)quinoline, hydrochloride 

A slurry comprising 7.92 g (.04 mol) of 4,7-dichloroquinoline, 4.48 g (.04 mol) of 4-fluorophenol, and 24 ml of 
xylene was stirred and heated to reflux. The resulting clear orange solution was refluxed at 144° C for 17 hours, 
at which time an additional 0.90 g (.008 mol) of 4-fluorophenol was added, and refluxing was continued. The 
mixture was concentrated to a brown solid, which was dissolved in a mixture of CH2CI2 (50 ml) and 1N NaOH 
(50 ml). The organic layer was washed four times with 50 ml of 1N NaOH, then dried with Na2S04, and 
concentrated to a brown oil (9.8 g), which crystallized. The product, 7-chloro-4-(4-fluorophenoxy)quinoline, 
was recrystailized from hexane, yielding a white crystalline solid. 
Yield: 8.01 g (73.2%). MP. 91-92° C. 

The cqrrespondinqamine hydrochloride, was prepared using a similar procedure, except that after refluxing 
the reaction mixture for 18 hours, the mixture was cooled to room temperature, and anhydrous HCI was added 
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over one half hour period. Th mixture was then cooled to 0°C and held at 0° C for two hours. The mixture was 
then filtered and the product dried under vacuum at 40° C. The filtrate was stirred 48 hours at room 
temperature, during which time additional product precipitated. The product, 7-chloro-4-(4-fiuoropbe- 
' nbxy)quinoIine ( hydrochloride, was recrystalllzed from 40 ml propanol. 
5 Yield: 9.10 g (73<Vb). MP. 220-224°C. 



Example 19 



7-Chloro-4-(2-chloro-4-fluorophenoxy)quinoline ) 1 -oxide 

A mixture of 5.0 g (16.22 mmol) of 4-(2-chloro-4-fluorophenoxy)-7-chloroqulnoline l 4.20 g (19.47 mmol) of 
800/0 3-chIoroperoxybenzoic acid, and 50 m! of CH2CI2 was stirred at 0°C for six hours. The CH2CI2 was 
removed by reducing pressure, and the residue was dissolved In ethyl acetate and washed with base. After 
15 removing solvent from the organic layer by reducing pressure, a white solid formed. This was recrystallized in 
ethyl acetate. 

Yield 3.04 g (58<Vb). M.P. 177-178°C. 



Analysis: 

20 

Theory: C, 55.58; H, 2.49; N, 4.32; 

Found: C, 55.67; H, 2.46; N, 4.43. 



25 

Example 28 

5,7-Dichloro-4-(4-fiuorophenoxy)quinoline 
30 A mixture of 29.11 g of 4,5,7-trichloroquinoline and 16.84 g of 4-fIuorophenol was heated to 160°C. After 
approximately 40 minutes, the molten solution solidified. The solid was dissolved in ethyl acetate and 2N 
NaOH. The organic layer was washed with base to remove excess phenol, then dried. Solvent was removed by 
reducing pressure, and the residue was purified by recrystallizing in heptane to produce 29.49 g of the title 
product. M.P. 105-106°C. 

35 

Analysis: 

Theory: C, 58.47; H, 2.62; N, 4.55; 
Found: C, 58.38; H, 2.52; N, 4.55. 

40 



Example 31 



8-chloro-4-(2-chlorophenoxy)quinoline 

A mixture of 2.0 g of 4,8-dichloroquinoline and 2.6 g of 2-chlorophenol was heated to 160°C and stirred. 
Progress of the reaction was monitored by TLC. When no 4,8-dichloroquinoline remained, the reaction mixture 
was diluted with ethyl acetate, and washed with base to remove most of the excess phenol. To remove phenol 
50 remaining after washing, the product was purified using HPLC. Fractions containing product were combined, 
and solvent was removed using reduced pressure. The oily product crystallized. Yield: 1 36 g (46o/o)' 
MP. 56-58° C. 

Analysis: 

55 

Theory: C, 62.09; H, 3.13; N, 4.83; 
Found: C, 62.14; H, 3.11; N, 5.04. 



60 



65 



Example 35 
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8-chloro-4-(2-chloro-4-f1u r phenoxy)qulnollne 

A mixture of 2.0 g of 4,8-dichIoroquInoIIne and 2.96 g f 2-ch!oro-4-fIuoroph no! was heated to 160° C and 
stirred. Progress of the reaction was monitored using TLC. When no 4,8-dlchloroquinoIine remained, the 
product was washed with base to remov phenol, then purified using HPLC. A brown solid resulted, which was 
recrystalllzed In heptane to give 1.64 g of the title product as yellow crystals. Yield: 49%. M.P. 99-1 01 °c. 

Analysis: 

Theory: C, 58.47; H, 2.62; N. 4.55; 
Found: C, 58.39; H, 2.85; N, 4.49. 



Example 114 

15 

7-chloro-a-[(4-fiuorophenyl)methyl]quinoline 

A solution of 100 g (740 mmol) of 4-fluorophenylacetonitrile In 200 ml of benzene was added to a cooled 
(0 s C) slurry of 40 g (945 mmol) of sodium amide in 600 ml of the same solvent. After the addition was complete 
the solution was warmed to ambient temperature and stirred for one-half hour. The reaction mixture was again 20 
cooled to 0°C, 73.2 g (370 mmol) of solid dichloroquinoline was added in increments, and the mixture was then 
stirred at ambient temperature overnight. Quenching with NH4CI followed by workup gave the crude 
disubstituted acetonitrile, which was dissolved in 500 ml of N-butanoi saturated with anhydrous HCI. The acidic 
solution was heated at reflux for 18 hours. The majority of the solvent was removed via distillation, and the 
residue was diluted with solvent, and washed with 10<>/o NaOH. The organic layer was dried, and the solvent 25 
was removed in vacuo . Purification via HPLC gave 67 g of the title product. Yield: 67%. 



Example 116 



Analysis: 

Theory: C, 66.07; H, 3.70; N, 10.27; 
Found: C, 66.34; H, 3.83; N, 10.56. 



Utility 



30 



7-chloro-N-(4-fluorophenyl)-4-quinolinamine 

To 2.0 g of 4,7-dichIoroquinoline was added 2.24 g of 4-fluoroaniline, and the mixture was heated with stirring 
to 160 3 C. After a few minutes at this temperature, the mixture smoked and the melt solidified. The solid was 
allowed to cool and was then dissolved in ethyl acetate and washed to remove the aniline. The organic layer 35 
was dried over MgS04 and then solvent was removed using reduced pressure. The residue was recrystallized 
in heptane to yield 1 .27 g of 7-chloro-N-(4-fluorophenyl)-4-quinolinamine. M.P. 214-16°C. (46.1 0/0 yield). 



40 



45 



The compounds of formula (1) have been found to control fungi, particularly plant pathogens; When 
employed in the treatment of plant fungal diseases, the compounds are applied to the plants in a disease 
inhibiting and phytologically acceptable amount. The term "disease inhibiting and phytologically acceptable 50 
amount," as used herein, refers to an amount of a compound of the invention which kills or inhibits the plant 
disease for which control is desired, but is not significantly toxic to the plant. This amount will generally be from 
about 1 to 1000 ppm, with 10 to 500 ppm being preferred. The exact concentration of compound required 
varies with the fungal disease to be controlled, the type formulation employed, the method of application, the 
particular plant species, climate conditions and the like. The compounds of the invention may also be used to 55 
protect stored grain and other non-plant loci from fungal infestation. 



Greenhouse Tests 

60 

The following experiments were performed in the laboratory to determine the fungicidal efficacy of the 
compounds of the invention. 
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T st 1 



10 



This screen was used to valuate th fficacy of the present compounds against a variety of different 
organisms that cause plant diseases. 

The test compounds w r f rmulat d for application by dissolving 50 mg of the compound In 1.25 ml of 
solvent The solvent was prepared by mixing 50 ml of "Tween 20' (polyoxyethylene (20) sorbftan monolaurate 
surfactant) with 475 ml of ac tone and 475 ml of ethanol. The solvent/compound solution was diluted to 1 25 ml 
with delonized water. Th r suiting formulation contains 400 ppm test chemical. Lower concentrations were 
obtained by serial dilution with the solvent-surfactant mixture. 

The formulated test compounds were applied by foliar spray. The following plant pathogens and their 
corresponding plants were employed. 
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Pathogen 



Erysiphe 
graminis tritlci 
(powdery 
mildew) 
Pyricularia 
oryzae (rice 
blast) 
Puccinia 
recondita tritici 
(leaf rust) 
Botrytis 
cinerea (gray 
mold) 

Pseudopero- 

nospora 

cubensis 

(downy 

mildew) 

Cercospora 

beticola (leaf 

spot) 

Venturia 

inaequalis 

(apple scab) 

Septoria tritici 

(leaf blotch) 



Designation In 
Following 
Tables 



Host 



POWD MDEW wheat 



RICE BLAS rice 



LEAF RUST wheat 



GRAY MOLD grape berries 



DOWN MDEW squash 



LEAF SPOT sugar beet 



APPL SCAB apple seedling 



LEAF BLOT wheat 



The formulated technical compounds were sprayed on ail foliar surfaces of the host plants (or cut berry) to 
past run-off. Single pots of each host plant were placed on raised, revolving pedestals in a fume hood. Test 
solutions were sprayed on all foliar surfaces. All treatments were allowed to dry and the plants were inoculated 
with the appropriate pathogens within 2-4 hours. 

Xhe effectiveness of test compounds in controlling disease was rated using the following scale: 
0 « not tested against specific organism 
- = 0-190/0 control at 400 ppm 
+ = 20-890/o control at 400 ppm 
+ + — 90-1000/0 control at 400 ppm 
+ + + « 90-1000/0 control at 100 ppm 
Results are reported in the following Table 7: 
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COMPOUND 





ruwjj 


OTPT? 


TP ATT 


VxKAX 






APPT 




ii\J • 




tlT AC 




MOTH 




CDAT 




IS J 


1 


4, 














4. 


z 


4.4.4. 
ill 










A 

U 




4- 
T 


o 

A 


4-4- 
1 1 

4/4-4/ 








4* 


u 




4. 
1 


*4 

C 
0 


++ 


4/ 


4/ 






4. 
• 






D 


+++ 




4- 




4. 


4*4- 
1 1 




4. 


7 


4-4* 
















Q 
o 


+++ 








4/ 






4- 


Q 


4-4-4- 










4. 






i n 

1 u 


4. 




4/ 




4- 
1 


4. 




4. 
T 


i -t 
i i 


4. 


4. 


4-4- 




4-4- 




4. 


t 

T 


iz 


4. 




4. 




4.4. 

i I 










4. 




++ 








4. 






+++ 




4/ 












I -J 


++ 


4/ 






4/4/ 


4- 








++ 








4/ 










++*f* 


4/ 


4-4/ 




4/ 








1 ft 
i o 


+++ 


4/ 








4. 






1 Q 


++ 








++ 


4. 




4. 




+ 4/4/ 








4/ 


n 

u 


A 

u 


u 


9 1 

Z 1 


4.4-1. 










u 


A 
U 


A 

u 


99 


4/4/4/ 


++ 




++ 


++ 


n 


A 
VJ 


A 

u 


9 7 
ZJ 


4-4* 


4.4. 
1 r 




4. 


4. 


A 
U 


A 
U 


A 

u 


9& 


4/4/4/ 


4/4/ 


44. 








A 
U 


A 

u 


9=\ 
ZO 


4. 


















4/ 




4/ 




4- 








9 7 
Z / 


a. 

1 










a 
U 


A 
U 


A 
U 




4/4/4/ 




4/ 






4. 






9Q 


+++ 


-j- 






4/ 








30 






+ 






0 


0 


0 


31 


+ 




+ 


+-H- 


++ 


+ 


+++ 




32 


+ 


+ 












+ 


33 


+ 


+ 




+++ 


+ 




+ 




34 


+ 






+ 




0 . 


0 


0 


35 


+ 




+ 


+++ 


+ 




+++ 


+ 


36 


+++ 










0 


0 


0 


37 


+ 








4/4- 


0 


0 


0 



35 



EP 0326 330 A2 
TABLE 7 

COMPOUND 

EX POWD RICE LEAF GRAY DOWN LEAF APPL LEAF 

NO. MDEW BLAS RUST MOLD MDEW SPOT SCAB BLOT 
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Additional Plant Pathology Tests 

5 Selected compounds were further t sted In the greenhouse against various. pathogens. ThesJdrnpounds 

were formulated and applied as foliar- sprays as In Test 1. R suits are reported; Fn thefoHowing Tabfes 6-10 
- using the rating scale of Table 7. 

Th f llowing abbreviations are used in the Tables: 

•PMW = Wheat Powdery Miidew 
10 PMB - Barley Powdery Mildew 

PMG = Grape Powdery Mildew 

PMC = Cucumber Powdery Mildew 

PMA *= Apple Powdery Mildew 

BG « Grape Botrytis 
15 BT « Tomato Botrytis 

BB « Bean Botrytis 

DMG = Grape Downy Mildew 

LRW = Wheat Leaf Rust 

LS = Wheat Leaf Spot . 
20 LB = Wheat Leaf Blot 
AS = Apple Scab 
TB « Tomato Blight 

PCH «= Pseudooercosporeila herpotuchoides 
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Fungal diseas pathogens are known to develop resistance to fungicides. When strains resistant to a 
fungicide do develop, it becomes necessary to apply larger and larger amounts of the fungicide to obtain 
desired r suits. To r tard th devel pm nt of resistance to new fungicides, It Is desirable to apply the new 
fungicides In combination with other fungicides. Us of a combination product also permits the product's s 
spectrum of activity to be adjusted. 

Accordingly, another aspect of the Invention Is a fungicidal combination comprising at least 1°/o by weight of 
a compound of formula (1) In combination with a second fungicide. 

Contemplated classes of fungicides from which the second fungicide may be selected include: 

1 ) N-substituted azoles. for example proplconazole, triademefon, fiusilazol, dinlconazole, ethyltrianol, w 
myclobutanii, and prochloraz; 

2) pyrimidines, such as fenarimol and nuarimol; 

3) morpholines, such as fenpropimorph and tridemorph; 

4) piperazlnes, such as trlforine; and 

5) pyridines, such as pyrifenox. Fungicides In these five classes all function by Inhibiting sterol 15. 
biosynthesis. Additional classes of contemplated fungicides, which have other mechanisms of action, include: 

6) dithiocarbamates, such as maneb and rriancozeb; 

7) phthalimides, such as captafol; 

8) isophthalonltrites, such aschlorothalonil; ■ 

9 ) dicarboximides, such as iprodione ; 20 

10) benzimidazoles, such as benomyl and carbendazim; 

11) 2-aminopyrimidines, such as ethirimol; 

1 2) carboxamides, such as carboxin ; and 

13) dinitrophenois, such as dinocap. 

The fungicide combinations of the invention contain at least 1%, ordinarily 20 to 80%, and more typically 50 25 
to 750/0 by weight of a compound of formula (1). 

Certain combinations within the invention have been found to provide synergistic activity against a number 
of fungal pathogens. Synergism against powdery mildew and rust has been observed not only in greenhouse 
tests, but also under field conditions. 

More specifically, synergism has been observed for certain combinations in which the second fungicide 30 
component was nuarimol, benomyl. chlorothalonil, prochloraz. propiconazole, triademefon, or tridemorph. The 
compounds of Examples 2. 14, 28, 35, and 60 were tested in such combinations. In general, it is believed that 
synergism can be expected under appropriate conditions from combinations comprising a compound of the 
formula ( 1 ) in combination with a sterol inhibiting fungicide of the type that inhibits C-14 demethylation; but, as 
evidenced by the foregoing list, synergism has also been observed with other classes of fungicides. 35 

When it is stated that a composition displays synergism, we mean that the percent control of disease 
observed in a test of the composition exceeds the value predicted by the equation 

E - X + Y- 

40 

where X is the percent control observed in a test of component A applied at rate p, Y is the percent control 
observed in a test of component B applied at rate q, and E is the expected percent control for the combination 
of A + B applied at rate p + q. This test Is based on an article by S. R. Colby, "Calculating Synergistic and 
Antagonistic Responses of Herbicide Combinations" Weeds , voi. 15, 20-22 (1967). The test operates on the 
theory that if components A and B each independently kill 50% of disease organisms, then, if used together, 45 
after A kills 50% of disease organisms, the best B can be expected to do is kill 50% of the remaining 
organisms, for an expected total of 75% control. 

A given fungicidal composition may display synergism under certain conditions and not. under others. 
Factors significant in determining whether synergism is displayed include, for example, the application rate, 
the timing of the application, and the genetic resistance of disease organisms to a component of the 50 
composition. When a combination Is applied at a rate such that the applied amount of one component alone 
would afford nearly complete control of the organism, there is little room for improvement, and the synergistic 
potential of the combination may not be apparent. In regard to timing, if an application of fungicide is made 
before the fungal disease organism is well established, the organism is more susceptible, and there is less 
opportunity to show synergistic potential than in the case where the disease organism is well established. On 55 
the other hand, if a disease organism is genetically resistant to one component of a combination, so that the 
applied amount of the one component alone would afford little control of that particular organism, there is 
more opportunity for the combination to show synergism against that organism than in a case where a similar 
application rate is used against a non-resistant disease organism. 

60 

MITE/INSECT SCREEN 



The compounds of Examples 1-265 were tested for miticidal and insecticidal activity in the following 
mite/insect screen. £5 



45 



EP 0326330 A2 



10 



15 



20 



Each test compound was formulated by dissolving the compound In acet ne/alcohol (£0:50) mixture 
containing 23 g of Toxlmul R" (sulfonate/nonlonic surfactant blend) and 13. g of "Toxlmul; S" 
(sulfonate/nonlonlc surfactant blend) per liter. These mixtures were then diluted with water to give the. 
Indicated concentrations: 

Twospotted spider mites (Tetranychus urticae Koch) and melon aphids (Aphis gossypll Glover) were 
Introduced on squash c tyledons and allowed to establish on both leaf surfaces. Other plants In the same 
treatment pot were (eft uninf ested. The leaves were then sprayed with 5 ml of test solution usln&a DeVUblss 
atomizing sprayer at 10 psi. Both surfaces of the leaves were covered until runoff, and then allowed to dry for 
one hour. Two unlnfested leaves were then excised and placed Into a Petri dish containing southemarmyworm 
(Spodopetra erldania Cramer). 

Activity on Southern corn rootworm ( Piafarotica undeclmpuctata Howard! Barber) was evaluated by. adding 
two ml of tap water, a presoaked corn seed, and 1 5 g of dry sandy soil to a one ounce plastic container; The soil 
was treated with 1 mL of test solution containing a predetermined concentration of test compound; After sixto 
12 hours of drying, five 2-3 Instar com rootworm larvae were added to the Individual cups, which were then 
capped and held at 23° C. 

After standard exposure periods, percent mortality and phytotoxicity were evaluated; Besults for the 
compounds found to be active are reported In Table 11. The remaining compounds: showed no activity. The 
following abbreviations are used In Table 11: 
CRW refers to corn rootworm 
SAW refers to Southern armyworm 
SM refers to twospotted spider mites 
MA refers to melon aphids. 
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Compositions 

The compounds of this invention ar applied In th form of compositions which are important embodiments 
of the invention, and which compris a compound of this invention and a phytologlcally-acceptable Inert 5 
carrier. The compositions are either concentrated formulations which are dispersed in water f r application, or 
are dust or granular formulations which are applied without further treatment. The compositions are prepared 
according to procedures and formulae which are conventional in the agricultural chemical art, but which are 
novel and important because of the presence therein of the compounds of this invention. Some description of 
the formulation of the compositions will be given, however, to assure that agricultural chemists can readily 10 
prepare any desired composition. 

The dispersions in which the compounds are applied are most often aqueous suspensions or emulsions 
prepared from concentrated formulations of the compounds. Such water-soluble, water-suspendable or 
emulsifiable formulations are either solids usually known as wettable powders, or liquids usually known as 
emulsifiable concentrates or aqueous suspensions. Wettable powders, which may be compacted to form 15- 
water dispersible granules, comprise an intimate mixture of the active compound, an inert carrier and 
surfactants. The concentration of the active compound Is usually from about 100/0 to about 90o/o by weight. The 
inert carrier Is usually chosen from among the attapulgite clays, the montmoriHonite clays, the diatomaceous 
earths, or the purified silicates. Effective surfactants, comprising from about 0.5% to about 10% of the 
wettable powder, are found among the sulfonated lignins, the condensed naphthaienesulfonates, the 20 
naphthalenesulfonates, the alkylbenzenesulfonates, the alkyl sulfates, and non-Ionic surfactants such as 
ethylene oxide adducts of alkyl phenols. 

Emulsifiable concentrates of the compounds comprise a convenient concentration of a compound, such as 
from about 10% to about 50o/o by weight of liquid, dissolved in an inert carrier which is either a water miscible 
solvent or a mixture of water-immiscible organic solvent and emulsifiers. Useful organic solvents include 25 
aromatics, especially the xylenes, and the petroleum fractions, especially the high-boiling naphthalenic and 
olefinic portions of petroleum such as heavy aromatic naphtha. Other organic solvents may also be used, such 
as the terpenic solvents including rosin derivatives, aliphatic ketones such as cyclohexanone, and complex 
alcohols such as 2-ethoxyethanoi. Suitable emulsifiers for emulsifiable concentrates are chosen from 
conventional nonionic surfactants such as those mentioned above. 30 

Aqueous suspensions comprise suspensions of water-insoluble compounds of this invention, dispersed in 
an aqueous vehicle at a concentration in the range from about 5% to about 50% by weight Suspensions are 
prepared by finely grinding the compound, and vigorously mixing it into a vehicle comprised of water and 
surfactants chosen from the same types discussed above, inert ingredients, such as inorganic salts and 
synthetic or natural gums, may also be added, to increase the density and viscosity of the aqueous vehicle. It is 35 
often most effective to grind and mix the compound at the same time by preparing the aqueous mixture, and 
homogenizing it in an implement such as a sand mill, ball mill, or piston-type homogenizer. 

The compounds may also be applied as granular compositions, which are particularly useful for applications 
to the soil. Granular compositions usually contain from about 0.5% to about 10% by weight of the compound, 
dispersed in an inert carrier which consists entirely or in large part of clay or a similar inexpensive substance. 40 
Such compositions are usually prepared by dissolving the compound in a suitable solvent, and applying it to a 
granular carrier which has been pre-formed to the appropriate particle size, in the range of from about 0.5 to 3 
mm. Such compositions may also be formulated by making a dough or paste of the carrier and compound, and 
crushing and drying to obtain the desired granular particle size. 

Dusts containing the compounds are prepared simply by intimately mixing the compound in powdered form 45 
with a suitable dusty agricultural carrier, such as kaolin clay, ground volcanic rock and the like. Dusts can 
suitably contain from about 10/0 to about 10% of the compound. 

The following formulations of compounds of the invention have been prepared, and are typical of 
compositions useful in the practice of the present Invention. 
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A. Emulsfflable Concentrate 

7-chloro-4-(4-fluora- 1 2.500/o 
phenoxy)qufnoIine 

B "TOXIMULD- 1.750/0 
(nonlonlc/anlonlc 
surfactant blend) 

TOXIMUL H* 3550/0 

(nonlonlc/anlonlc 
10 surfactant blend) 

"PANASOL AN3N" 64.500/o 

(naphthalenic solvent) 

"DOWANOL PM" 18.000/0 

(propyleneglycol 
15 mo methyl ether) 



20 



B. Dry Flowable 



7-chloro-4-(4-fluoro- 18.13% 
phenoxy)quinoline 

"STEPANOL 2.500/0 

M.E."(anionlc 
25 surfactant) 

gum arabic 0.50o/o 

"SELLOGEN HR B 3.000/o 

(anionic dispersant and 

wetting agent) 

SO "HISIL 233" (silica 3.00% 

carrier) 

"POLYFON H" 4.000/0 
(lignosulfonate 
dispersing agent) 

35 Barden clay 8.870/0 



40 C. Wettabie Powder 

7-chIoro-4-(4-fluoro- 78.125% 
phenoxy)quino!ine 

"STEPANOL ME* 5.0000/0 

45 "HISIL 233" 5.0000/o 

"POLYFON H" 5.0000/0 

Barden clay 6.8750/0 



50 



D. Aqueous Suspension 



7-chloro-4-(4-fIuoro- 12.50/o 
phenoxy)quinoline 

55 "MAKON10"(10moles 1.0% 
of ethyleneoxide nonyl 
phenol surfactant) 

"ZEOSYL 200" (silica) 1.0% 

"POLYFON H" 0.20/o 

60 "AF-100" (silicon based 0.20/o 
antifoam agent) 

20/o xanthan gum 10.00/o 
solution 

tap water 75.1% 

65 
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E. Aqueous Suspension 



5,7-dichIoro-4-(4-fluo- 


12.50/0 


rophenoxyjquinollne - 




"MAKON 10" 


1.00/0 


"ZEOSYL 200" 


1.00/q 


"AF-100* 


0.20/0 


"POLYFON H" 


0.20/0 


2% xanthan gum 


10.00/0 


solution 




tap water 


75.10/0 



F. Aqueous Suspension 

5,7-dichloro-4-(4-fIuo- 12.50/0 

rophenoxy)quinoline 

'TOXIMUL D" 2.00/0 

TOXIMUL H" 2.00/0 

"EXXON 200" 83.50/0 

(naphthalenic solvent) 



G. Emulsifiable Concentrate 

8-chloro-4-(2-chloro- 1 7.80/o 
phenoxy)quinoline 

TOXIMUL D" 2.50/0 

TOXIMUL H" 2.50/0 

"EXXON 200" 77.20/0 



H. Emulsjfiable Concentrate 

8-chloro-4-(2-chloro- 1 2.50/o 
phenoxy)quinoline 

TOXIMUL D" 2.50/0 

"TOXIMUL H n 2.50/0 

"EXXON 200" 82.50/0 



I. Emulsifiable Concentrate 

6-ch!oro-4-(2-chloro- 17.6<Vo 

4-fluorophenoxy)qui- 

noiine 

"TOXIMUL D" 2.50/0 

"TOXIMUL H" 2.50/0 

"EXXON 200" 77.40/0 
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10. 



20 



J. Emulsffiable Cone ntrate 

8-chIoro-4-(2-chloro- 12.5% 

44luorophenoxy)qul- 

n line 

TOXIMUL D" 2.50/0 

TOXIMUL H* 2.50/0 

"EXXON 200' 82.50/0 



K. Emulslfiable Concentrate 



5,7-dichloro-4-(4-fIuo- 12.50/0 
15 rophenoxy)quinoline 

"TOXIMUL D" 2.00/0 

"TOXIMUL H" 2.00/0 

"EXXON 200" 83.50/0 



L. Wettable Powder 



8-chloro-4-(2-chioro- 25.80/0 
25 4-fluorophenoxy)qui- 
noline 

"SELLOGEN HR B 5.00/o 

"POLYFON H" 4.00/o 

"STEPANOL ME DRY" 2.00/o 

30 "HISIL 233" 3.0°/o 

Barden clay 60.20/o 



35 



Claims 



1. A fungicidal method which comprises applying to the locus of the fungus a fungicidally effective 
40 amount ofacompound of the formula (1) 



R l Z A 



45 R* 



50 R 3 




55 whereinX is CR 5 or N, where R 5 is H, CI, or CH3 ; 

Y is CR 5 ' if X Is N t and Y is CR 5 ' or N if X is CR 6 , where R 5 ' is H, CI, or Br; 

2 is O, S, SO, S0 2l NR 6 , where R 6 is H, (C1-C4) alkyl, or (C1-C4) acyl, or CR 7 R 8 t where R 7 and R 8 are 
independently H, (C1-C4) acyl, (C1-C4) alkyl, (C1-C4) alkenyl, (C2-C4) alkynyl r CN, or OH, or R 7 and R 8 
combine to form a carbocyclic ring containing four to six carbon atoms ; 
60 R 1 to R* are independently H, OH, N02, halo, I, (C1-C4) alkyl, (C3-C4) branched alkyl, (C1-C4) alkoxy, halo 

(C1-C4) alkyl, halo (C1-C4) alkoxy, or halo (C1-C4) alkylthio; or R 1 and R 2 or R" 2, and R 3: combine to form a 
carbocyclic ring containing 4 to 6 carbon atoms; 
A is 

(a) a Ci-Cia saturated or unsaturated hydrocarbon chain, straight chain- or branched, optionally 
65 including a hetero atom selected from O, S, SO, SO2, or Si, and optionally substituted with halo, halo" 
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(C1-C4) alkoxy, hydroxy, or (C1-C4) acyl; 

(b) (C3-C8) cycloalkyl r cycloaikenyt; 

(c) a phenyl group of th formula (2) 




wherein Ft 9 to R 13 are independently 

H, 

CN, 

NOa, 

OH. 

halo, 



(C1-C4) alky!. 

(C3-C4) branched alkyl, 

(C2-C4) acyl, 

halo (C1-C4) alkyl. hydroxy (C1-C4) alkyl, 

(C1-C4) alkoxy. 

halo (C1-C4) alkoxy, 

(Ci-C4)alkylthio, 

halo (C1-C4) alkylthio, 

phenyl, 

substituted phenyl, 
phenoxy. 

substituted phenoxy, 
phenylthio, 

substituted phenylthio, 
phenyl (C1-C4) alkyl, 
substituted phenyl (C1-C4) atkyi. 
benzoyl, 

substituted benzoyl, 

SiR 20 R 21 R 22 or OSiR 20 R 21 R 22 , where R 20 , R 21 , and R 22 are H, aCi-C 6 alkyl group, straight chain or 
branched, phenyl, or substituted phenyl, provided that at least one of R 20 , R 21 f and R 22 is ohter than 
. H, or R 1 1 and R 12 or R 12 and R 13 combine to form a carbocyclic ring, provided that unless ail of R 9 to 
R 13 are H or F. then at least two of R 9 to R 13 are H; 
(d) afuryl group of formula (3) 




wherein R u is H, halo, halomethyl, CN, NO2, (C1-C4) alkyl, (C3-C4) branched alkyl, phenyl, or (C1-C4) 
alkoxy, 

(e) a thienyl group of formula (4) 
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wherein R 15 is H, halo, halomethyl, CN, N02, (C1-C4) alkyl. (C3-C4) hranched alky!, phenyl, or (C1-C4) 
alkoxy; 

(f) a group of formula (5) or (5a) 




wherein R 16 is H, halo, halomethyl, CN, NO2, (C1-C4) alkyl, (C3-C4) branched alkyl, phenyl, 
substituted phenyl, or (C1-C4) alkoxy, and F is N or CH and G is O, NR 19 or CH, provided that either F 
is N or G is NR 19 , where R 19 is H t (C1-C4) alkyl, (C1-C4) acyl, phenylsuifonyl, or substituted 
phenylsulfonyl; 

(g) a group selected from 
1-naphthyl, 

substituted 1-naphthyl, 
4-pyrazoIyI, 

3- methyl-4-pyra20lyi, 
' 1,3-benzodioxoiyl, 

tricyclo[3.3.1 .1 (3,7)]dec-2-yi ) 
1-(3-chIorophenyI)-1 H-tetrazol-5-yI, 
pyridyl, 
pyridazinyl, 

or an acid addition salt of a compound of formula (1), or an N-oxide of a compound of formula (1) 
where Y is CH; provided Z is CR 7 R 8 if A is a group described in paragraph (d), (e), or (f); and 
provided that Z is S, SO, or SO2 if A is a group described in paragraph (a). 

2. A compound of formula (1) as defined in claim 1, 
provided that the following compounds are excluded : 

1) compounds wherein X and Y are both CH, R 3 is CI, the rest of R 1 to R 4 are H, and A is phenyl, 

4- chlorophenyI, or 4-f!uorophenyl; and 

2) compounds wherein X and Y are both CH, R 1 to R 4 are H, or R 1 ( R 3 , and R 4 are H and R 2 is F, R 5 
isCH3,andZisO; 

3) compounds wherein A is unsubstituted phenyl and R 1 to R 4 are ail H or R 2 is NO2 and the rest of 
R 1 to R 4 are H; 

4) 7-chloro-4-t3-(trifluoromethyl)phenoxy]quinoline; 

5) 6-fiuoro-2-methyl-4-[2-nitro-4-(trifiuoromethyl)phenoxy]quinoline; 

6) 7-chloro-4-(4-ch!oro-3,5-dimethylphenoxy)quinoline; 

7) 7-chIoro-4-(4-chloro-3-methylphenoxy)quinoline ; 

8) 5-chloro-4-[2,6-dlnitro-4-(trifIuoromethyl)phenoxy]-2,8-dimethylquinoline; 

9) 8-chioro-2-methyl-4-[2-nitro-4-(triftuoromethyl)phenoxy]quinoiine; 

10) compounds wherein Z is NR 8 . 

3. A compound of the formula ( 1 ) , as claimed in claim 2, wherein 
XisCR 5 orN, 

Y is CH if X is N, and Y is CH or N if X is CR*\ 
Zis O, orCR 7 R 8 , 
AisAr, AR 1 , or Ar 2 , 
R 1 to R 4 are 

a) all H, or 

b) R 1 is N0 2l halo, I, (C1-C4) alkyl, (C3-C4) branched alkyl, (C1-C4) alkoxy, halo (C1-C4) alkoxy, or halo 
(C1-C4) alkyithio and the rest of R 1 to R 4 are H, 

c) R 2 is N0 2 , haio, I, (C1-C3) alkoxy, (C1-C3) alkyl, halomethoxy, or halomethylthio, and the rest of R 1 to R 4 
are H, provided that if R 2 is NO2, then Ar is other than unsubstituted phenyl, 

d) R 3 is N0 2( halo, I, (C1-C3) alkyl, halo (C1-C3) alkyl, (C1-C3) alkoxy, halo (C1-C3) alkoxy, or halo (C1-C3) 
alkyithio, and the rest of R 1 to R 4 are H, provided that if R 3 is NO2, then Ar is an AR 1 group; 
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e) R 4 is N0 2 , halo, I, CH3, r OH and the rest of R* to R 4 are H, provided that If R 4 is CI, then Ar is an Ar 2 
group, and if R 4 Is Br or N02, th n Ar is an AR 1 group, 

f) R 1 and R 3 are ind pendentiy halo or I and the r st of R 1 to R 4 are H, provided Ar is other than 
3-cyanophenyl, 

g) R 1 and R 2 are Independently halo or 1 and the rest of R 1 to R 4 are H, provided Ar is other than 
2Hiitro-4-trtfluoromethylphenyI, 

h) R1 and R 4 are independently halo or I and the rest of R 1 t R 4 are H, provided Ar Is other than 
2-n*rtrophenyl, 

i) R 2 and R 3 are Independently halo or I and the rest of R 1 to R 4 are H, provided that if R 2 Is CI, then Ar Is 
other than 4-fIuorophenyl, 

j) one of Ri to R 4 is (C1-C3) alkyl, (C1-C3) alkoxy, halo (C1-C3) alkyl, halo (C1-C3) alkylthio, N0 2 or OH. 
another of R 1 to R 4 Is halo, (C1-C3) alkyl, (C1-C3) alkoxy, halo (C1-C3) alkoxy, halo (C1-C3) alkylthio, or 
NO2. and the rest of R 1 to R 4 are H, provided that R 2 is not CH3 or OCH3 If R 3 is CI, or 
k) R1 and R 3 are both CI, R 2 is F, and R 4 Is H; 
R 6 isH, CI, orCH 3 ; 

R 7 and R 8 are independently H, (C1-C4) acyl, (C1-C4) alkyl, CN. or OH, or R 7 and R 8 combine to form a 
carbocyclic ring containing four to six carbon atoms; 
Ar is a phenyl group of the formula (2) 



wherein 

R 9 is H, halo, I, halo (C1-C3) alkyl, halo (C1-C3) alkylthio CN, N0 2l {C1-C4) alkyl, (C3-C4) branched alkyl, 

phenyl, substituted phenyl, (C1-C4) alkoxy, or OH, 

R 10 and R 12 are independently H, F, CI, halomethyl, or N02, and 

R 11 is H, F, CI, halomethyl, halothiomethyl, NO2 (C1-C4) alkyl, (C3-C4) branched alkyl, (C1-C4) alkoxy, 
phenoxyor OH; 
R 13 isH, F, or CI; or 

R 1 1 and R 12 or R 1 2 and R 13 combine to form a carbocyclic ring; 

provided that unless all of R 9 to R 1 3 are H or F, then at least two of R 9 to R 13 are H; 

or Aris 

1-naphthyI, 

3-pyridyl, 

a furyl group of formula (3) 



wherein R 14 is H, halo, halomethyl, CN, NO2, (C1-C4) alkyl, (C3-C4) branched alkyl, phenyl, or (C1-C4) 
alkoxy, a thienyl group of formula (4) 




R 13 R 12 




14 




wherein R 15 is H, halo, halomethyl, CN, N02, (C1-C4) alkyl, (C3-C4) branched alkyl, phenyl, or {C1-C4) 
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atkoxy; 

a group of formula (5) or (5a) 





> (5 a) 



wherein R 16 Is H f halo, halomethyl, CN, NO2, (C1-C4) alkyl, (C3-C4) branched alkyl, phenyl, or (C1-C4) 
alkoxy. and F is N or CH and G Is O, NR 19 or CH ( provided that either F is N or G is NR 19 , where R 19 is H, 
(C1-C4) alkyl, (C1-C4) acyl, phenylsulfonyl, or substituted phenylsulfonyl; 
Ar 1 is a substituted phenyl group of the formula (6) 



where R 1 7 is halo, CF3 or CN, and R 18 is H or F, 
Ar 2 is Ar 1 , 4-fiuorophenyl, or 4-(i-propyl)phenyl; 

or an acid addition salt thereof, or an N-oxide thereof if the compound is one where Y is CH. 

4. A compound of claim 3 wherein X and Y are CH, Z is O, R 1 is H or CI, R 2 is H, R 3 is, CI, and R 4 is H. 

5. The compound of claim 4 which is 57-dichloro-4-(4-fluorophenoxy)quinoline, or the 1-oxide thereof. 

6. A compound of claim 3 wherein X and Y are CH, Z is O, R 1 to R 3 are H and R 4 is CI. 

7. A compound of claim 6 wherein A is 2-chiorophenyl or 2-chloro-4-fluorophenyl. 

8. The compound of claim 3 which is 7-chloro-4-[2-(trifluoromethyl)phenoxy]quino!ine ( or the 1-oxide 
thereof. 

9. The compound of claim 3 which is 5,7-dichloro-4-phenoxyquinoline, or the 1 -oxide thereof. 

10. The compound of claim 3 which is 7-chloro4-(2-nitrophenoxy)quinoline, or the 1 -oxide thereof. 1 

11. A fungicidal formulation comprising as active ingredient a compound of formula (1) as defined in 
claim 1. 

12. A fungicidal combination comprising a compound of formula (1) as defined in claim 1 in combination 
with a second fungicide. 

1 3. A process for preparing a compound of formula ( 1 ) as defined in claim 2, which comprises 

(a) condensing a compound of formula (7) 




wherein R 1 to R 4 are as defined in formula (1) with a compound of formula (8) 
HO-A (8) 

where A is as defined in formula (1) to provide a compound of formula (1) wherein Z is O, or 

(b) condensing a compound of formula (7) as defined above with a compound of the formula (9) 
HS-A (9) 

where A is as defined in formula (1 ) . to provide a compound of formula ( 1 ) wherein Z is S, 

(c) oxidizing a compound of formula (1) wherein Z is S using a conventional procedure to provide a 
compound of formula (1) wherein Z is SO, or 
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(d) oxidizing a compound of formula (1) wherein Z Is S using a conventional procedure to provide a 
compound of formula (1 ) wherein Z Is SO. r 
( ) condensing a compound of formula (11) 

R 6l 
I 

HN-A (11) 



R' R 10 



1 \ / 



R 13 R 12 




13 nil 



R 1J R 



/Or 



(h) oxidizing a compound of formula (1 ) wherein Y is CH to provide the corresponding N-oxide. 

Claims for the following Contracting State : ES 

1. A plant fungicide formulation which comprises a fungicidaily effective amount of a compound of the 
formula (1) 



10 



where R 6 ' is H or (C1-C4) alkyl and A is as defined in formula (1) to provide a compound of formula (1 ) 
wherein Z is NR 6 ', or 

(f) acyiating a compound of formula (1) wherein Z Is NR 6 ' to provide a compound of formula (1) 
wherein Z Is NR 6 wherein R 6 is (C1-C4) acyi, or 

(g) reacting a compound of formula (7) as defined above with the sodium salt of a substituted 15 
acetonitrile of the formula (12) 



20 



25 



30 



where R 9 to R 1 3 are as defined in formula (1) followed by acid catalyzed decyanation to provide a 
compound of formula (1 ) wherein -Z-A is 

R 9 R 10 ' 35 



40 
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10 



5 




15 



wherein 

X is CR 5 or N, where R 5 is H, CI, or CH 3 ; 



Y is CR 5 ' if X is N, and Y is CR*' or N If X Is CR*\ where R5' Is H t CI, or Br; 
Z is O, S, SO, SO2, NR 6 , where R 6 Is H, (C1-C4) alkyl, or (C1-C4) acyl, or CR 7 R 8 , where R 7 and RS are 
independently H, (C1-C4) acyl, (C1-C4) alkyl, (C1-C4) alkenyl, (C2-C4) aikynyl, CN, or OH, or R 7 and R* 
combine to form a carbocyclic ring containing four to six carbon atoms; 

R 1 to R 4 are independently H, OH, NO2, halo, I, (C1-C4) aikyi, (C3-C4) branched alkyl, (C1-C4) alkoxy halo 
(C1-C4) alkyl, halo (C1-C4) alkoxy, or halo (C1-C4) alkylthio; or R 1 and R 2 or R 2 and R 3 combine to form a 
carbocyclic ring containing 4 to 6 carbon atoms; 



(a) a C1-C18 saturated or unsaturated hydrocarbon chain, straight chain or branchedr optionatly 
including a hetero atom selected from O, S, SO, SO2, or Si, and optionally substituted with halo, halo 
(C1-C4) alkoxy, hydroxy, or (C1-C4) acyl; 

(b) (C3-C3) cycloalkyl or cycloalkenyl; 

(c) a phenyl group of the formula (2) 



A is 



30 



Rl R 1 * 
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RU' R 1J 
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wherein R 9 to R 13 are independently 

H, 

CN, 

N0 2 , 

OH, 

halo, 

I, 

(C1-C4) alkyl, 

(C3-C4) branched alkyl, 

(C2-C4) acyl, 

halo (C1-C4) alkyl, 

hydroxy (C1-C4) alkyl, 

(C1-C4) alkoxy, 

halo (C1-C4) alkoxy, 

(C1-C4) alkylthio, 

halo (C1-C4) alkylthio, 

phenyl, substituted phenyl, 

phehoxy, 

substituted phenoxy, 
phenylthio, 

substituted phenylthio, 
phenyl (C1-C4) alkyl, 
substituted phenyl (C1-C4) aikyl, 
benzoyl, 
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substituted benzoyl, 

SiR 2( >R2iR22 or OSIR 20 R 21 R22 where R20, R2i, and R 2 2 are H, a Ci-C 6 alkyl group, straight chain or 
branched, ph nyi, or substituted phenyl, pr vlded that at least on of R 20 , R 21 , and R 22 | s ohter than 
H, or R 1 1 and R 12 or R 12 and R 13 combine to form a carbocyciic ring, provided that unless all f R 9 to 
R 13 are H r F, then at least two of R 9 to R 13 are H; 
(d) a furyi gr up of formula (3) 



10 



15 

wherein R 14 is H, halo, halomethyl, CN t N02, (C1-C4) alkyl, {C3-C4) branched alkyl, phenyl, or (C1-C4) 
alkoxy, 

(e) a thienyl group of formula (4) 

20 

15 



s 



25 



wherein R 15 is H, halo, halomethyl, CN, N02, (C1-C4) alkyl, (C3-C4) branched alkyl, phenyl, or (C1-C4) 
alkoxy; 

(f) a group of formula (5) or (5a) ' $q 



x >s it 



Jf (5a) 35 
G 



wherein R 16 is H, halo, halomethyl, CN, NO2, (C1-C4) alkyl, (C3-C4) branched alkyl, phenyl, 40 
substituted phenyl, or (C1-C4) alkoxy, and F is N or CH and G is O, NR 19 or CH, provided that either F 
is N or G is NR 19 , where R 19 Is H, (C1-C4) alkyl, (C1-C4) acyl, phenylsulfonyl, or substituted 
phenylsulfonyl; 
(g) a group selected from 

1-naphthyI, 45 
substituted 1-naphthyl, 

4- pyrazolyl t 

5- methyl^-pyrazolyl, 
1,3-ben2odioxolyl t 

tricyclo[3.3.1.1(3,7)]dec-2-yl, 5Q 

1-(3-chlorophenyl)-1H-tetrazol-5-yl, 

pyridyl, 

pyridazinyl, 

or an acid addition salt of a compound of formula (1), or an N-oxide of a compound of formula (1) 
where Y is CH; provided Z is CR 7 R B if A is a group described in paragraph (d), (e), or (f); and 55 
provided that 2 is S, SO, or SO2 if A is a group described in paragraph (a), In combination with a 
phytologically acceptable carrier, and optionally in combination with a second plant fungicide. 
2. A fungicidal formulation of claim 1 wherein the compound of formula (1 ) is one wherein 
XisCR 5 orN, 

Y is CH if X is N, and Y is CH or N if X is CR 5 , 60 

ZisO,orCR 7 R a , 

A is Ar, Ar 1 ,or Ar 2 , 

R 1 toR 4 are 

a) all H, or 

b) Ri is N0 2 , halo, i, (C1-C4) alkyl, (C3-C4) - 65 
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branched alkyl, (C1-C4) alkoxy, halo (C1-C4) alkoxy, r halo (C1-C4) alkylthlo and the rest of R 1 to R 4 are 
H. 

) R 2 Is NO2, halo, I, (C1-C3) alkoxy, (C1-C3) alkyl, halomethoxy, or halomethylthio, and the rest of R 1 to R 4 
ar H, provided that if R 2 Is NO2, then Ar Is other than unsubstitut d phenyl, 

d) R 3 Is NO2, halo, I, (C1-C3) alkyl, halo (C1-C3) alkyl, (C1-C3) alkoxy, halo (C1-C3) alkoxy. or halo (C1-C3) 
alkylthlo, and the rest of R 1 to R 4 are H, provided that If R 3 Is NO2, then Ar is an AR 1 group, 

e) R 4 is NO2. halo, I, CH3, or OH and the rest of R 1 to R 4 are provided that If R 4 Is CI, then Ar is an Ar 2 " 
group, and if R 4 is Br or NO2, then Ar is an Ar 1 group, f) R 1 and R 3 are independently halo or I and the rest 
of R 1 to R 4 are H, provided Ar Is other than 3-cyanophenyl, 

g) R 1 and R 2 are independently halo or I and the rest of R 1 to R 4 are H, provided Ar Is other than 
2-nItro-4-trifluoromethylphenyl, 

h) R 1 and R 4 are independently halo or I and the rest of R 1 to R 4 are H, provided Ar is other than 
2-nitrophenyt f I) R 2 and R 3 are Independently halo or I and the rest of R 1 to R 4 are H, provided that if R 2 Is 
CI, then Ar is other than 4-fiuorophenyl, 

J ) one of R 1 to R 4 is (C1-C3) alkyl, (C1-C3) alkoxy, halo (C1-C3) alkyl, halo (C1-C3) alkylthio, NO2 or OH, 
another of R 1 to R 4 is halo, (C1-C3) alkyl, (C1-C3) alkoxy, halo (C1-C3) alkoxy, halo (Ct-C3) alkylthio, or 
NO2, and the rest of R 1 to R 4 are H, provided that R 2 Is not CH 3 pr OCH 3 If R 3 is CI, or 
k) R1 and R 3 are both CI, R 2 is F, and R 4 is H ; 
RSisH.Ci. orCH 3 ; 

R 7 and R 8 are independently H ( (C1-C4) acyl, (C1-C4) alkyl, CN, or OH, or R 7 and R 8 combine to form a 
carbocyclic ring containing four to six carbon atoms; 
Ar is a phenyl group of the formula (2) 



R9 is H, halo, I, halo (C1-C3) alkyl, halo (C1-C3) alkylthio, CN, N0 2 , (CrC 4 ) alkyl, [C3-C4) branched alkyi, 

phenyl, substituted phenyl, (C1-C4) alkoxy, or OH, 

R 10 and R 12 are independently H, F, CI, halomethyl, or NO2, and 

R 11 Is H, F, Ci, halomethyl, halothiomethyl, N0 2 (C1-C4) alkyl, (C3-C4) branched alkyl, (C1-C4) alkoxy, 

phenoxy.orOH; 

R 13 isH,F,orCI;or 

R 1 1 and R 12 or R 1 2 and R t3 combine to form a carbocyclic ring; 

provided that unless all of R 9 to R 13 are H or F, then at least two of R 9 to R 13 are H; 

or Ar is 

1-naphthyl, 

3-pyridyl, 

afuryl group of formula (3) 




wherein 




14 



wherein R 14 is H, halo, halomethyl, CN, N0 2 , (C1-C4) alkyl, (C3-C4) branched alkyl, phenyl, or (C1-C4) 
alkoxy, a thienyl group of formula (4) 
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wherein R« is H , halo, halomethyl, CN, N0 2 , (C1-C4) alkyl. (C3-C4) branched alkyl, phenyl, or (C1-C4) 
a group of formula (5) or (5a) 



10 



1, -?^R" 



(5) 



F (St) 



15 



wherein R" is H, halo, halomethyl, CN, N0 2l (C1-G4) alkyl, (C3-C4) branched alkyl, phenyl, or (C1-C4) 
alkoxy, and F is N or CH and G is O, NR™ or CH, provided that either F is N or G is NR19, where Ris is H 
(C1-C4) alkyl, (C1-C4) acyl, phenylsulfonyl, or substituted phenylsulfonyi; 
Ar 1 is a substituted phenyl group of the formula (6) 



>17 




\ / 



20 



25 



U {6) 30 



35 



40 



where R 17 is halo, CF 3 or CN, and R™ is H or F, 
Ar 2 is Ar 1 , 4-fluorophenyl, or 4-(i-propyI) phenyl; 

or an acid addition salt thereof, or an N-oxide thereof if the compound is one where Y is CH. 

3. A formulation of claim 1 wherein the compound of formula (1) is one wherein X and Y are CH Z is O 
R 1 is H cr CI, R 2 is H, R3 is CI, and R* is H. ' 

4. A formulation of claim 1 wherein the compound of formula (1) is5 ( 7-dichloro-4-(4-fIuorophenoxv)oui- 
noline.orthel -oxide thereof. yH 

5. A fungicidal formulation of claim 1 wherein the compound of formula (1) is one wherein X and Y are 
CH, Z is 0, R 1 to R 3 are H and R 4 is CI. 

6 A fungicidal formulation of claim 1 wherein the compound of formula (1) is one wherein A is 45 
2-cniorophenyl or 2-chloro-4-fIuorophenyL 

7. A fungicidal formulation of claim 1 wherein the compound of formula (1) is 7-chloro-4-[2-{trifIuoro- 
methyl)phenoxy]quinoline,orthe 1 -oxide thereof. 

8. A fungicidal formulation of claim 1 wherein the compound of formula (1) is 5,7-dichloro-4-phenoxv- 
quinoline.orthe 1 -oxide thereof. K y 

9. A fungicidal formulation of claim 1 wherein the compound of formula (1) is 7-chloro-4-(2-nitroohe- 
noxy)quinoline, or the 1-oxide thereof. H 

10. A fungicidal method which comprises applying to the locus of a plant pathogen a disease inhibiting 
and phytoiogically acceptable amount of a formulation of claim 1 . 

1 1 . A process for preparing a compound of formula (1 ) as defined in claim 1 , 
provided that the following compounds are excluded: 

1) compounds wherein X and Y are both CH, R3 is CI, the rest of Ri to R< are H, and A is phenyl 
4-ch!orophenyl, or 4-fluorophenyl; and y ' 

^compoundswhereinXandYarebothCH.RitoR^areH.orRi.RS.andR^areHandRZisF R5 
is L.H3, andZlsO; 

3) compounds wherein A is unsubstituted phenyl and R1 to R< are all H or R2 is N0 2 and the rest of 
*i 10 ri are mi 

4) 7-chloro-4-[3-(trifiuoromethyl) phenoxyjquinoline ; 

5) 6-fluoro-2-methyl-4-[2-nitro^-(trifluoromethyl)phenoxy]quinoline; 

6) 7-chloro-4-(4-chloro-3,5-dimethylphenoxy)quinoline; 



50 



55 



60 



65 



59 



EP 0 326330 A2 



7) 7-chl ro-4-(4-chloro-3-methylphenoxy)qu!no!ine; 

8) S-chloro-^-t^e-dlnltro^ftrlfluoromethylJphen xy]-2,8-dimethy!quinolInq; 

9) 8-chloro-2-methyl-4-[2-nltro-4-(trlflu romethyl)phenoxy]qulno!ine. 

10) compounds wherein Z is NR 8 which comprises 
(a) condensing a compound of formula (7) 



R 1 CI 




wherein R 1 to R 4 are as defined in formula (1 ) with a compound of formula (8) 
HO-A (8) 

where A is as defined in formula (1 ) to provide a compound of formula (1) wherein Z is O, or 

(b) condensing a compound of formula (7) as defined above with a compound of the formula (Q) 
HS-A (9) _ 
where A is as defined in formula (1 ), to provide a compound of formula (1) wherein Z is S, 

(c) oxidizing a compound of formula (1) wherein Z is S using a conventional procedure to provide a 
compound of formula (1 ) wherein Z is SO, or 

(d) oxidizing a compound of formula (1) wherein Z is S using a conventional procedure to provide a 
compound of formula (1 ) wherein Z is SO2, or 

(e) reacting a compound of formula (7) as defined above with the sodium salt of a substituted 
acetonitrile of the formula (12) 



R 9 R" 




R» R 12 



where R 9 to R 13 are as defined in formula (1) followed by acid catalyzed decyanation to provide a 
compound of formula (1) wherein -Z-A is 




(f) oxidizing a compound of formula (1) wherein Y is CH to provide the corresponding N-oxide. 
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